h U/\a-x^#ft3£o*|c^n£fflU3 h is '\ n - x (D&ttiJj & 

6 m & if 

* f£ m it , Bi ?L W) ^ iz (1 3 h u /\ □ - x §: # ft ft # ic h u /\ □ - 
W it ft ffi 

h u /n □ - x it s mm m n e> © ± m & m t>< m ±l $ n tc c t ic j: y , 

£ fiB SI i£ «I *g <t /«£ y , h- U y\ □ - ^ £ K L ft p D p ^ <b iffi p D p A< Tfr i# 

ic t±s m z> =t 9 d & o o is *p v m « # « a © « * a* e> , ft p°p ^ <b « p d p 

&£©E£rit#©x-*£3j^r*C<t;&<3fcto6n£«i:3lc:fcofco 

c n $ e> a x . h i/Ap-xji^ittp's^ ftaacg^^tit h 

u^n-^*«©jEfli«-$SS«fi*ilc«BB-rsfc«>[c:4). ft p D p Wb It 

* a as 3 s h i/ AP-7©^iii^;ii Lxii, r a * ft p a 0 f4 ^ i 

^ # If _K IS 4 5 # , 6 s 3 8 1 - 3 8 4 H x 1 9 9 8 $ l: 

$ n ^ ^ a ^ s , -r t£ t> b x A p° n & «t' ^ e> h \y /\ a — x & ^timmz 

ttai Lv ^ tl 5 h U ^ f ;i/ -> U i ft {b l 1 1 , 

7 «r -i:«t y lt h U /\ □ — *©•£*«£ ;flj^-rs<!: 1^-5 4>© 

*>< th 3 o c © -n m it . # < (d ft p a p ic m m *i m x* $> y , p p mmia©« 
sis, h u * * * -> u >\, m m ft <b a< # s t* & y * it <t # m m v $> 3 

ft> $1 © 4 5 % <d p* it £ h u /\ □ - li x §i:.tyftiTS5Ci 
^ e> s ^©tt^iz^^-r^p^^^Bsicj: uijEo$ntu5«t^^6ft 
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I* , h u /\ □ - x (D & tti £ J: ij # m o ffi flE d It 9 - «t t< ^ t£ IC & 3 
feoiSbnii*, t h £ ^ to Pi ?L m *to \z fe cr 3 k u /\ □ - x ^ # 

# is , ^©^s/)<*fc'«3bnx^«:^o r # =b 5 , r -tt -f x > ^ j N 2 

8 9 # , 1 1 6-1 1 9 H ^ 2 0 0 O^TBS^ShSJ: v 3 ^ 

S # x * #S W # H ?!)M# fz %1 H. IZ <fc tilt s -> 3 ^ v a ^ A x (O h U /\ □ 
-^S§^©DNA|e?IJ5IUfflLTv 7 "5 ^©S,ffit^b m R N A £ 

H 3 tl A: h UAD-^g#ftiag|:fl^t5i^g| j7 H, xSi ' 
1 3 # , 1 3 . 21 1 - 2 2 5 K * 2 0 0 1 ^ i: li s X 5 U - X (D 

n.^u^ii.r-fejujs io6#, 38i-390Mx 2001 ^t-n 

*$ti?»fi*f§<$<!:LTlJ, T1 R2<hTi R3<D^-Tn2mfoT' 

fa^x^u-x^m-w^^ r^-r^-f-j, 41 1 4-^-. 1 99 

-202M. 2 0 0 2*fT-HB7F£ft3T1 R1 i T 1 R 3 <D ^ □ 2 

i(*T&5L-7 5/ »S##A<R|^$hr^5o £ s r ■£ )l J , 1 
0 6 # , 3 8 1 - 3 9 0 H ^ 2 0 0 1 ^ I: |J , Gl6I(Da*^az 
"J V T $>2> . a 1 5, a 1 6 & V a Z A<±E f l*gSflE©fi « ^ 

#§ <D P?fl ^ 

* #g li , ±iei,fctifti©Ti:a3ntt)©T% PI ?L ft ^ IZ fc 
ll^hU/ND-7.g#^$^B^-r^,<t<t^lC v ^ tl £ ffl ^ T > *4 th m 

mum^mmftitZiZmti*:?. un* <d h u /\ □ - x & m m ft ic ^ 
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* fg m m m it . m ?i m iz & it 3 v u /\ □ - x § # & £ js? b^ -r ^ < . 

Sf^SitatlSI, S^ic^ s ui ?i ifi ^ ic fc ^ x \t > x^d-^§# 

-^S§ftS^dcUT^5CiS^aiL> $ fc * Z. (D h u /\ □ — * g 
# £ ffl ^ , h i/ap-z^^iki:, fro, £ * ft ic & pj 

tfibS, * #S E (i * uf ?L m iz fc It Z h u /\ □ - x g # £ tf « 

/■ch u/xp-x^ai^Ji^fifft-r^ciiCctij, ±iEfssi£8?}*-t3 

t C T 5 o 

01 li, $i9li:J:5GlfiSa^ya;»/ ha 1 5 RZf a 1 6/z 
El 2 li , * |g i: i 5 t i R 3 Ifil^H^i' ^-©iil^^to 

(o m m 

EF1 promoter : feMffi^Zfn'E — $ — 
G a 1 5 : Giejtait^az»; h a 1 5 

p o I y A t a i I : U A # *P v ^ t ^ 

G a 1 6/Z : GI6I flttii-y ha 1 6/Z**^gfi|f 

#1 B^ <D H «§ <D & 

T* $> -5 a 1 5 ( ffi ?IJ £ Id fc 3 E ?U S -s^ 1 K a 1 6 ( E ?ij 3HC 
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3 IE n # n 2 ) % a z ( E ?U « IZ fc It * E * 3 ) £ ft H II $ it tz 

mm. m l < it , « 1 5 ( e *u * c *s it * e ?u # i ) <t £ *> ic x ^ 

- f -f - 6 s : El/ + n7-77-7DPy- (Mo I e c u I a r 

Pharmaco I ogyK H 5 7 ^ . 1 3 - 2 3 W , 2 0 0 0 

\Z m Tjk 3 ft 3 a 1 6/Z + y 7lfil ( E ?IJ ^ IC fc (■* £ E ?IJ « 4 ) 

£ftf§3E£-t*fc*ffljfelC;fclNT. tftSSftC-^TftS t 1 R3 (E 

jij a ic fc it ^ e m m ^ 5 > £ ^ % $ -e 3 z <t ic «t y N *b n& jm ± iz j# 

$ft5Sri&I*^tO^S§f *T'*5o * #g bj t* ffl v.n e> tl 3 

fiSaHt70.->y h^f>T 1 R3ieMli, Iffi ?l » ^ E& * T* £> tl It . ^ 

S£ E 9iJ & V t ft £ □ - K "T 3 D n a E M \z o In T it x SfiTf-^A 
> * . fliliTQENBANKj & <t* IC P*1 ^ £ ft 3 *> O £ *IJ ffl "T 3 C 

i^Tis, iutoi^ t 1 r 3 s e st & o" « 1 5 a< v -5 * a * % « 

1 6 & Zf a Z # t h m * T* £> 3 t> O # x m S. IZ \W ft 3 (O X' # $ L In o 
$<blC, hU/ND-X^lftSCi^ta^lElrtT, # 1 S I: 
fcUT7Wi©^^, ■ «k % #ft]A<*-3T4) ±^0 $ tz > C ft 6 tf> 
1S1^ v tf'J It . T1 R 3 l: a I 5. a 1 6. a 1 6 / Z * * ^ M 

SaStJCitfTaSo &te, ± IS <D a 1 6/Z + y^g^S (E 
?|J ^ Id fc It 3 E ?'J # 4 ) it . g^ttfSillCji^fcitfc^i&^MDS 
» IA<*iJ, * % b^ (c W f U ic |ij ffl T ^ * o 

it v a ii v a 5fc si & & <tr $ to r x * 5i <d k u /n □ - § $ & t>< m 

<t ic «t o T x KB fl& ^ £: ^ <o ^ c7) s ffc £ tjk ir y . <t* tf> ? & *ffl AS £ ffl 
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i» s t & <£ i N o hi//\n-xic^t§^IttSI«)5fciOi:, n* ft tin & 
ffl^5©A<8S l/l^o tiJblt, thflfiie»M±ffi«III&S*«>2 9 3 

Mitt (liiy->/<>^ R C B 1 6 3 7 ) 14 , HfcjfcSSttSWL 

A ic (t ;l 3 o X- s * % m ic fe ^ t *r fu iz ffl ^ e> n 3 » 

* Bfl T ffl ^ £ ft 3 h U/\D-*g#te£fSIlx*t!:3;/j-;ix<!:LT 

(4 v * -r . iiEof^ftiesn-Ft^DNA, o s y , 00 * 14 » 

E?i]f^ 1 7iS 5 I:l1*$n57 S / SE^IIS □ - K t5 D N A $ 

A ¥ "T 3 & ^ fr* £ 3 o DNA$A¥t5^SHTB, D N A©i«f 

X(4 — «P$<b^^fi6tJ:y^^r%^;*x UHO^MDNA, m R 
N A ^ L < 14 c D N A j&* 6 > /\ -f 7 'J ^ -f t' - v a > S ^ P C R ;i IC 

ct y 21 bu ^ 1? -r 5 7i & tn if. w m if e> ft * * ne)$it*a*^btT* 

^ W IC H £ D N A £ f# 3 Z t tfi V £ 3 o 

± iz % 11 $ h± * ic 14 s m s (D k #i «i is §s m m % a * * * - ic « * & * * 

ffi ¥L ft #i fcffl Ife Id « A "I" ft 14 J: ^ 0 ^I^^^-i LTIi^ 9t« i* ^ 

•14 it e ^ x ?§ 11 □ * - * - pi ±i£ x #u 7f ^JMtasfflx * y y > * 

- s WJRKBJRtDVrfflSI&x x > /\ > it - ige&^xtKLfcfUI^**- 

^ k * ? * - tn a x £ <d j: 5 & a m <o ^ * ^ _ $ & ^ ^3 c £ # t* s 

5 o S x iIIJBi^-®W5:IIST'$.oT*>v 11 * W & H II T* $> o 
T *> J: < x 1 ft IC U T il^JS^-T ft 14 J: l> o It x €- G g St & £>' 

- k -r 5 d n A^-e-ft^ft* — c7)^n^^^-ix: 
iia * i* a, r* *> x * - © #s si * ^-iiziisKDc i^i&x/f ti* 
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g 6 « £ □ - K -T 3 D n A£ffi<&32^T^Il£-t+T*>J:Uo 

* #§ WIC «fc 3 h U /\ □ - X <D & tH 3ft & li s 7. ? n - x & ft (D — 

ft 5 £ <b * W £ J& £ m £ f 3 c £ ic «fc y , U m * h u /\ □ - x £ 

«mt5a^*cT*5o *#gwizffli>e>n3£'ffc9*ffj£:J5f&xt l 

T it x tin & 1*1 v ^ * ^ IC H ^ f 3 0 # 3* If e> ti x ittlZKt) 

z> Win. m . +t ^ ij 7 n m p , ^ o y 7 n m p , it -r * 

ij 7^ 3t ^ 1/ * f h' * 7 * y I ^ f 7 - -t\ ^ □ f -f > * t - if C , 

73 -> a * > tn a <d m <d m £ m s -r s ^ >* # m \? e> n s « t y 

W x 73 JU v 0 A -f * > (D aft A £ 31 £ f 3 ~H >£ # ft * ffi 11 fro !g JS IC 

in5i^ftfiST»y s * si as ic te in x m fi j ic 11 r* a 3 0 

H JS t fc It 5 ?i Jl' v O A < ;fr > (D if] ;£ <h LTIiv 73 v 0 A 

< *>i*s^t5z t cj: y , ^ * £ % -r * is m . mxit. * u * a. 

7 — ^P-^^ttflSro^^p^^ r F I u o-4. A M J & £ <& ttl 8& 1*9 
ICtelt«*^v«5A-f*>^ajfflKIIA < ^«fe>nxJSIiES-H:SZ < !:(^ 
«fc^T$H±e>n*£7t£x rti ,i (Z) ^ U - h S v * zl ^ >y h i£ N "7 □ - 

m- << v * h u-sosjt^assiictyaists^si, a* ft n a& a & 

* ^ m (d k L/ /\ □ - * o ^ m >£ tat , m * tn & & x i± it ffi p°p 

ic ill JtK i^TSSo M « *t ft p d p fr H (* x -< - x h . n, X li $1 
;A 14 W t£ h \t . 7K 14 & I- «fc y «E * *t ft p d p (C ^ S ti 5 h u /\ a - * 

^ ipp l x * m m m. & m * u r urn 1 1 % 0 % tz. m m *\ ft w m ?k 14 
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m <* & e> 12 x * <D S S x $> L N li s ^o/^^i^bLtt)©$7ktt 

^ssx'^^^L/c^cD^ffl^^^^i^T'^^o * tz s m x 12 . mmm 

14 £ m * % MM. . Xlifelfti'©^ h u /\ □ - x © i I: 

s r cd $> % ^ *$ #i k n * iz >g £ -r s ±i ^ 12 , m m. <n> ft m -n m > go 
* i* > s 1± ft "» « as x m m : & m m as * a »& # st & . m m m & > * * 

it ifl x <t>^«^nv^77-f-^, b K □ * -> 7 /t * -f h ^ 
□ vh^^^-f->4. El ?k 14 ^ □ v h ? ^ 7 < - ;± & £' cd 7j ;£ T* x S 
x ^tt«j»$at ©Bv 7 ;i * U , ajcHx & it M & if <D M ffl . ft 

MMm& a vt^m l x tt *4 * x e» u/\p-*ju*©*«fc4fcji£i&s 

h U m ^ - ^ £ ^ II L 7t M ¥4 £ Pi 14 tl £ L T ffl ^ n 12 x «t U IE S6 & 

h u/\n-x#axi< m m pt he t* $> y „ 4# ic /< * ^ =5 o > k # si^ 

^ 13 W f'J <!: 3 o # fg W ic <fc 5 h u /\ □ - * (D & as 75 >£ iz fc II 3 t* th 

mStlt. U. *4 % & * I- *3 It 3 h U /\ □ - X ;! S T 5 m M JU ± Tb M 5 0 

o m m <d m m X- m ^ «r t£ v $> 3 o u # ^ r % u n m : & * <d v u /n □ 

3 Z <t IC «fc o T x ± 15 M £ «S H F*3 I- tt 2> <fc o I- IS bp f ft 12 <fc o 

* SI as O h U m □ - ^ CD ^ tii ^5" ii 12 x ± IE CD ^ p d p ^ -fb ffi p°d (c # ^ tx 
5 H//\D-70§iSll£t5:ii:ffli^n5ii* x ^ ffil 12 x h 

z t^-ofrs m m ■& i* n <d & m i- ^ m m v a 0 
iu t x hjs m «t u x zmmizmw* % o 

mmm ^ g m&m a +t- y ^. - ^ \* m & w&mm * ? * - <omm 
m m m 1 - 1 Gsewa+ty^.--y i 5 s □ — k r * 

D N A 0) MM 
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7-)7ftB14fiJllffi**»l61*W E H I - 3 (ATCC No. T 
I B - 6 8 ) 6 > titi:Lfc*<^s mRNA£#fcRNA£#iajflf 

-S^-f^-i L X v X h =? <? v - > «©J»(E^»*T £> 3 ^ n"n £ 
I"* — /t— I R TJ T\ 4 2°CT5 O^flSl^t^C 

i C i IJ , 1 X h 7 > h* c D N A ^ n JS I t o U tf * * 

l/7-4fli:J:UIitt5RN A$gl^»l,, PCR©gSffl©c 
D N A £ f# /c o £ s GSeMa-y-^^-'V^al 5 D N A ( E ?U ft 
© E yU * ^ 6 ) CD 5 ' % <D D N A E yij IZ $ IJ PS & X H i n d I I I V) Bfr 

(5 £ ^ t; £ E y'J £ ft *D L p c r m -b > * ^ 7 f "7 - ( IE yiJ ft © 
E yiJ # # 7 ) s 3 ' * AH <D d n a E ?ij IC $ij PS Us H n o t I ft Br (ft £ £ 

( e yij ft (- fc it ^ e yij s ^ s ) o ± e c d n a r v p c r m -J * v 

- £ ffl ^ T s S;Sit^^#tta5^(D^WttD N ATfx 'J * 7 - -b' T' Si S 

ffi n°p £ r L A T a q D N A # 'J P< 7 - "tf J (C cfc U . « >± Id L fc # 
UP C R^tTl^ Gtaga 1 5^-Ft5DNAS}|to 

H % f J 1 -2 GS6Ka 1 e/z+y^ISIS^-Kt^DN 

a c7) m St 

Lh#SSt±6lfa^fi**ffll]&4*HL-6 0 (ATCC No. CCL 
-240) X li U 9 3 7 (ATCC No. CRL-1593. 2) 
^ b x f )S I: U t A< ^ , mRNASttRNASttlli«8L Z. <D R 
N A U gl)*^ , 12. 5pmol©7>^A^*-9-V — £ :?° 7 -f V 

- <h L T s S ;i IC L t /)< ^ > ^ h7^^-'/lOie?SiT*5l 
d d p « IT U ^ h I I R T J T* x 4 2-CT5 0^IHS*6f 
SZiCJllJ, 1 7>h7>KcDNA£^/&Lfco 31 £ £ s ^ & 
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Id L tz if L N s U #5t f 1/7--K I ICJ: U R N A$**»«|L 4 P C R 
©»iffl<Dc DNAS{|t 0 St, GSSSal 6DNA ( SS ?lj CD 

is yij # ^ 9 ) ik v- g s e a a z d n a ( e ?ij a <d e yj # i o ) £ » 

3 ^ < % a 1 6 © fl □ K > # ifi © D N A K ?IJ , f & to S Jfi S # 2 

0 2 6 2 2 1 $ T <D E ?IJ © 5 ' AW * flj RB S * H i n d I I I tt) Rfr BP 

(4$w«ii/fcp c Rffltv^^^-r ( e ?ij a © e n * 1 1 ) > 

a 1 6 ©^SS§ 1 1 9 6 h 1 2 1 1 S X' O t@ *$ E m © 5 ' ffll \Z a 
Z©ISIS§ 9 4 6 b 9 6 0 I T' © tl S E ?l) J W *D I t 7 > f ^ 
> 7. ^ 7 -f V - ( E n m <D E ?IJ # # 1 2 ) J S 1/ t o — ^ s a Z D 

n a £ ft 3 * < . e yij a iz fc it 3 e yij * % 1 o © « » # ^ 9 4 6 ^ e> 

9 6 0 J T © E 5IJ © 5 ' fiij IC a 1 6 ©i!S§§ 1 1 9 5 ^ <o 1 2 1 1 
£ T' © E 9iJ £ U *P U p C Rffl-b>^^7-f7 - ( E ?y ^ <D E s 

1 3 k a Z©i£If ^ 1 0 6 8 ^61 0 8 6 ST©iiE5i]©5'fll 
IZ $J pg & £ N o t I tymU$L&ttlMLfcT>3-*'s*zf = ?'(^ - ( E 
?lj & <Z> E ?"J * 1 4) ^ILfco Ctl&cDNA&tfPCR^-f 
■7 - £ ffl T , S ;I ^ 4* £ *± IS (D » D N A * U * 7-^T& 
3 ffi p°p * IT L A T a q D N A # U ^ 7 - "K J C J: l K t S C U fc 
AH^n-etlP C RjfiU, GMSSal e&O'GSSftaZ^zi- 

k -r 3 □ n a £ <> ztibSHf^ht, if^ifctv * - a - 

7 -v ^ L fiP # £ 7 - - U > ? ' $ i* ft x SblCP C RSff^, **J 1 
200 b p <D a 1 6/Z + y7lSS^-FtJDNA^it. 

H JS fflj 1 - 3 G Sam a 1 5 & a 1 6/Z + ^7lfiI^t 
||f ) ^ □ € - ^ - 4~ i:' 5 f t 5 I 7 y • /W ^fAXttli 
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0)Zt =7 7. S K * * — P EAK 1 2$gfflU CD f IJ PS g£ il S p e I 

xn m u iti iz m m m m e c o RvtoisjiaswiDUtus^^^-p 

EAKS 1 % & t>" p EAKS 1 © flj PS 6* *t!J »T B amH I IZ £ <=> 

iz E c o RVflJPB6*3RW»r«&£ttanS-t±fcfSSi'***-p e a k 
s 2 € * ;£ IZ L fc # ^ M m L A: „ S ** , H ffi 00 1 - 1 TMItGlag 
a 1 5la«S3-h't5D N AXIi^iffl 1 - 2TiltGiai 
a 1 6/Z*^7»a**H — Kr*DNA«, *X tl *U IS B * H 
i nd I I l&tfNot \ T'VMit L , P EAKS15Z.lipEAKS2 
(D H i n d I I I J3l If N o t I © f5 I I: f ;i C I t ^ o T 7 < - 
-> a > L , GSSStai 58a«Sa-Ft40NAtf»Aihfcp 
EAKS K Si;, Gmmm a \ 6/ZifiI«:-Ft8DNA# 
If A3tlfc p E A K S 2 Jilto *C GSSSal 6 / ziai^ 
3 - h't5 D N A)l<»AStlfc P EAKS 2 £ $IJ PS SI H E c o RV 
T* : M it U x ^of-*-$!«iiti:G§eia 1 6/z + ^7iEl 
IS3-Kt*DNAE?IJS*tDNAifr$i»L,tnSGia 
K« 1 5lfiS$^-h't5DNA^jfASntp EAKS 1 © E 

c o R v $u PS m M w m % \tL IZ , saiati^t^^-ya > u 

G a 1 5 & G a 1 e/z + y^iSISftSStS^^-rpE 
A K / E F 2 - G a (1 5+1 6 / Z ) ^it ( IH 1 # PM ) o tZ fc s 

tefflLfePCR^^-fv — © — R*££1 IZ^-To 
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ft 1 



G^Ei 

ft 


GENB 
ANK 




5' 3' 


s# 


m # 


a15 


M806 




CGCAAGCTT- 

TCTGTG AAGCGCCCACC ATG 


m 


Hindlll - 

a 15 ( 26-45) 


32 




GCATTACG A TGCGGCCGC - 
GCGTCACAGC AGGTTGATC 


#8 


Notl- 

a15(1152-1170) 


c*16 


M639 


fch 


CGCAAGCTT- 

GACTGAGG CCACCGCAC CAT 


#n 


Hindlll - 

a 16 (202-221) 


04 


CTCCTTGTTTCGGTT - 
GCTGCCCTCGGGGC 


#12 


aZ(946-960)- 
or 16(1 196—121 1 ) 


az 


NM 
0020 
73 




GGCCCCGA GGGCAGC - 
AACCGAAACAAGGAG 




a 16(1 195— 121 1 ) 
- arZ(946-960) 


GCATTACG ATGCGGCCGC- 
AGCTCC TCAGCAAAGGCCA 


#14 


Notl- 

aZ(1068-1086) 



2 - \ T1R1,T1R2&(>'T1R3DNA<DS1^ 
f?±MC5 7BL/6V'5*1 6EJ:UfllS^2. 4 g £ £g Ifc L 
/Co ^iiCLt^ot, 7-57Sft*OmRNAS^tRNASlSi 
L tz 0 Z (D 1 n gfr h . 12. 5pmol<Z) i 5>^ r A^*1t-7 — £ 

$> 3 ffi q D p £ IT 7. - /t - X 0 U ^ h I I R T J T x 4 2 °C T' 5 0 % ffl 

m.i&Tzc.tiz&v* my * v =? y k c dna^^^l/co 

f S i: L t ^' ^ , U * 5s ? \y T - "tf I IZ. «fc IJ R N A £ ^ ft if M L , P 
C R ©iSffl© c D N A £ o V^7XS^(D-H-|*S#i*T 1 

R 1 ( E ?lj ft IC fc (7 £ E ?U # # 1 6 K T 1 R 2 ( E ?lj ft IZ fe (7 5 E 



11 



?ij $ # 1 7 ) a # t i r 3 ( e yij m. iz fc n 3 e § 1 8 ) <d d n a 

£ ft 3 «> IZ . G E N B A N Kf - ^^-XlZli^ntl^ D N A 
E ?"J £ 4) t IZ , m *£ □ K > ifi © H S E ?U IZ J&U PS W ft E c o R I ft ®T 

e n iz m ps m ft n o t i m m w ia $ ft fin l 7 > * -t > x ■< 

— £ ft m L o ±IficDNAaa"PCRffl^ : 7'r^-^ffll N Ts SiS 

& it # *t is ^ © m m 1* □ n a # u * ^ - -tf r* & 3 m a s r l a t 

a q DN A#U>7--tfJ IZ ct U . » S I: U fc A* P C R $ l^s 

5 ' * ft IZ ffll PI St ft E c o R I ® W\ SB (4 £ > 3 ' * iffi IZ $0 PS B ft N o t 

ittJWfSP&S^*"** T 1 R 1 „ T1 R 2 & O' T 1 R 3 £ □ — Kt5 
D N A £ ft o 

fg IB ^ * * - 14 , HI 15U 1 - 3Tl^fcS5^^-pEAKS 1 

c te in t , % *! w tt it e ^ r* $> s tf =l - □ v -r yviitae^ s** 

-> >»tjlfcT ( -f > h □ v i -/ttSfi^Oia^^ ^ - P re 

P 9 fi * ) IZ *1 £i # X f£ H ^ * * ~ Tp EAKSN 1 J £ At ;* IZ «fc 
IJ^ILto m & 51 II © J* ^ IZ 14 s USW2- 1 T»tDNASttl 
n x ffll PS £ ft E c o R I V N o t I T ;8 ft L s P E A K S N 1 <D 

E c o R I R V N o t I © i i: f ;i C L t ^ o X 7 < f - v a > 

L. f If 1 R 1 x T1 R25Z.I4T1 R3ffl<DfgH'<^^-£ 

ft fc ( M 2 # BS ) 0 it f| H (D ±i ^ IZ 14 . p E A K S 2 <D E c o R I R 

zf n o t iroeic^fn/i^f^if^siALt^ii^^^- 
^ % frj ps m ft e c o r v t jW ft L t ^ ^□ : B-^-iisy t tP*if 
^tei^ - FtjDNAj^tDN Ai^siSL, z n £ p* 

SS1*geM£=] — K^^DNA^^tp EAKS N 1 <D E c o R 
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1 Rlf T 1 R2ftfgil^^^-s T1 R 1 & T 1 R3it^H^^^ 

- s StfT I R 2 & (>* T 1 R 3 ft ^ I ^ ^ ^ - ^ f# t o & fc x ffl L 

P C Rffl^^-f^ — <D — Ha£g|2 IZ^fo 
IS 2 





GENB 
ANK 




PCRffl^-TT— 

5' 3' 


E5ua 
## 


II # 


T1R1 


AY03 




GGAATTC - 

ATGC I I I I CTG GGCAGCTCACC 


#19 


EcoRI - 
T1R1 (1-22) 


2622 




GCATTACGATGCGGCCGC - 
TCAGGTAGTGCCGCAGCGCC 


#20 


Notl- 
T1RK2510-2529) 


T1R2 


AY03 




GGAATTC - 

ATGGGACCCCAGGCGAGGAC 


#21 


EcoRI - 
T1R2O-20) 


2623 




GCATTACGATGCGGCCGC - 
CTAGCTCTTCCTCATCGTGTAG 


EJUS 
#22 


Notl- 
T1R2(251 1-2532) 


T1R3 


AY03 




GGAATTC - 

ATGCCAGCTTTGGCTATC ATGG 


#23 


EcoRI - 
T1R3(1-22) 


2621 




GCATTACGATGCGGCCGC - 
TCATTCATTGTGTTCCTGAGCTG 


#24 


Notl- 
T1R3(2555-2577) 



t's r g i a i a t 7 a - 7 h j ti^ ) ss5iat5^^ 

fchBfi!JB»tt±&*3fe2 9 3 JHB Ife ( 9 W ^ - > '< > * x RCB N 
o 1 6 3 7 ) IC, tSOU ->a >ai:J: y Jtfi?#ALfco 

A fcffl ffe li s tr a — □ v -f -> > (I'v i/ • /W ^y^fAXIill, 



13 



mgh% irt:a-av-r->>j) i m g / i s^itsi o % o v flfc J£ 
ifil >» # W co ^ )\> * -v =1 54c m m 'h ±§ ±4 ( □ - m e m ) T'ilSIS 2 x 1 

0 6 m / m I TliSLt©5^ ^7Xf 7^>V-H'«ILto 1 
0—1 4 B & , tn — ov^ v >jft14©iBa^ □ - - £ El J& L x mR 
N A l/^ATCGlfiIat?a = ? h©*&£*8BLT» Glfil 
a +>- y - •> h II «B IS 4* £ f# o - <D m M I- . H ^ tfU 2 - 2 T H 1^ 
Ltfl*SSftT** T 1 R 1 . T1 R 2XIJT 1 R 3 £ Hi 3£ IS iJE ffl 
<D ?g IJE ^ ? ^ ~ x T1 R 1 & £>* T 1 R 2 , T1 R 1 & T 1 R 3 , 3Z. 

ii, ti r2so"ti R3$*«affl©»a^**-$*ii©y*7 

1 3 VSTSfiTiALtis Ft i-D7-f y >J 1 m g / I 
SO 1 fi>i*f ">>J 500mg/l£^Wt31 0 % O S/ US JE Ifil >"* 

« L « x 1 0 ~ 1 4 B P X 8J » 'ft O KB AS □ □ - - £ 0 iR L x « 
ttftSSftafi^ S^Sftl^S^* ^-(D<^£aSA L *> CD £ ffl 

n m m 4 1 1* § # t* <D h u /\ □ - t. & # x * □ - x m tt x x 

h 

£ ;£ 05 in £ 1*1 -h ;u v -5 A -f :* > ;|Jj ^^SlClttfoT ;0jj m L fc o t" 

2 9 3 I IS ^ ^ 7 ^ f 'v^ v t - b T* □ > 7 JH > h i J T' ip i 
L tz'& , 0 . 0 5 % MJ 7 V > , 0 . 5 3 m M E D T A -g |Z =t U 
W Wk Z V . 1 0KOvH&iSlfo*£#Wr*D-MEM#ife(C|BI&«J* 
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1 XI 0 6 m / m I I: 1 ;S L , iSSrt^^vOA^iUiitiT'iS^U 
ti7-^a-7'^til^0li5J« f f I u o-4. amj £ S ;1 
Jf 2 /z M <t 5 «fc e> IC *P L s 3 7 °C T' 3 0-9 O^fligitKi 
IC^IJv *JU5/0A«aJKiirF I uo-4. AMJ £ MR l& 1*3 IZ K V 
iittito Ztl^v 10mM HEPES (pH7. 4). 130m 
Miftt h U -? 5. 4 m M i fb ?J U O A v 2 m M igft ^ fl/ v"5 A s 

I mMlft7^^->9A, 5. 5mM D - V =1 — X „ 0. 1 % O 
vlS7A^ 5 V 4 1 m M t JU t* > -K h U O A £ ^ W ? 3 *) V 0 

u << x > m >£ ffl n * : & t* at ;#> l x *n as ^ o it s £ i$ ± l , id it © & t* 

jUa AS : M JS 2 . 6 7 X1 0 7 |/m I 1 0 0 ft m * -> n T 

iiti^Ls 2 5*CT3 O^SILt^, ^7X*zL^>yh ( B It «l ft F/f 
( * ) ) CilSiSiJ 2 m I An, $ 3t 55" 3fc % JS it (BSl^ 

F/T ( t* ) §g is , iSj pq £ I" H I TACH I 6 5 0 - 4 0 J IC-tz-vhL 

o 

g^Clli LT^ h u /\ □ - * antrum ( ) flfi 36 K *t 
as £ L T s * * □ - * (ftJcMIH ( 4* ) Jfi 36 ) £ , ± 15 <0 * JU v 

^ a 3*- > ^ ffl is m : & v 1 MCigputo cns±ie©«Bi!&!BiSja 

(D A o # ^ X * n ^ 'V HZ 0 . 6 7m l^flPL. jft#Lfc», J^S 
jjfc 4 9 4 n m % 3t >j£ ^ 5 1 6 n m T © ft ?i JS £ ?I'J S L s 5014 
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m 3 





ts. rS ae- 


/Tit A 


T1 Rl 


T"1 DO 


T1 DO 

I I Ko 


hb/N 

P— X 




o 






o 








o 




o 










o 


o 




m 


o 


o 




o 




m 


o 




o 


o 




m 




o 


o 


o 




*r 








o 


ft* 






o 


o 






m 



13 C^tifciJ > Gififiot^i--; h & t>* T 1 R 3 & AH & 

i: ^ T , hu/\p-7i:*tt55(6tt* < 1*tbSnfco-^> *t JH 

X * □ - * li , GSSM«1ty3.--vh, T1 R 2 & T 1 R 3H1 

» & i- t$ x x jsf&tttffcaisnfco - co is m (a * h ^ ^ □ - * * e 

& IZ fc U T ia . T 1 R 1 Rtf T 1 R 2 li ^ 1 T * 'J > G g S Sf a "* ^ 
ZL--yh<t<t4)ICT1 R 3©*^!{}ST&5:i> KU/\P — 

^□-7iiSlfi:5a§*i:«tyB«iSnTi>5CiA<*JifflLfc. 

H $U 5 h u /\ P — xg#ftlcfcl}3f&<D-H"i#/£^-cD*£tiJ 

H #0 4 IC fc ^ T , GSe*a1t7a-y hit*8S»T 1 R3 

tt £ ;dj t l t o r & t> s , « 4 ic ^ -r # a tr p* ^ st i- o x , ^ n 
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tt a ;u -> o a -r * > © aft a © aij ^ £ . mmm a t m m ic l t n o 0 

IS ^ £ ^ 4 IC7Ft"o 

£ 4 



++rvt i'd 










$8 




3SS 




IS 


^;u^l — x 


4TS- 


x'jx'jl — ;u 


/IIV 






L-^7'JV> 


is 




4Bf 








3£ 



n ic is k m 14 # & < x h u /\ □ - x $ 4# m w ic is m r z> z 1 1< m m u 
- * $ ft m w ic m r s z i^wit-^So 

m IS © 9 6^7^p^u-m:, HJ6<?iJ4TlH«iLfcaill&JB)SjS 

o . 1 m i t o5ii l, cm:, m m m 4 © ;u «> a -r * > -u ^ 

m 2 m M „ 5 m M , 1 0 m M, 2 0 m M. 5 0 m M , 1 OOmM, 

2 0 0 m 5 0 0 m M v 1, OOOmM, XI4 2, 0 0 0 m M £ 0 . 
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mm (**) as ^ , ^ d d p^ r^A* nx*t>7t> h w/d fj) ic 

<fc IJ , J5J) m : ,& & 4 9 4 n m N ijtiSI 5 1 6 n mfllSL, £ ft 3£ £ 

©«^ffls»aiLfco & fc s ittwiii n./\D-x & m to <d u *4 £ 

* 5 



hU/\P— X 

;M(mM) 




0 


0 


1 


0.2 


2 


0.5 


5 


10 


10 


19 


20 


29 


50 


45 


100 


82 


200 


159 


500 


421 


1000 


670 


2000 


720 



I 5 I: ^ f J: 9 I: , h l/AD-71* 5 m MW±3l^, h U /\ □ - 

* <D & i±J 2)< tfe t ft y s 5 0 0 mMSTIii»ttHLTl*fc, L /c 

# o T x C © IS * II x hU/\Q-Xl^5mMJiI500mM(Dgi 

* £ i« I;: «fc ft I* x 4^rt3v(i4l*^i:#fit5 h u/\a-*<z>8&aj* 
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- * iz ft m & & § m- & £ m m l t in so t* s 

ffi ft a L v ^It^Ci^T'^^o 
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4# i * is * <o m m 



tf * m 1 e ?ij at iz fc 11 s e yij § 1 . 2 N 3Sff5i:^t7i/i 

e ?u x x ii n •=> 0 7 $ / g£ e n IZ fe U T s © — «P A< ^ 5fe x B ^ s 

ft *p l t & * 7 $ j m e yij £ w r ^ s a n . jlh. EJiscfewss 
?ij # # 1 s 4 & # 5 iz 9jk t t s / m e . x ii ^ n e> <d 7 5 y & e n 

IZ fe In T » -t © — » A< * 5fc . 9 SI ^ ttilll/Tft%75y»S?iJStt 

is 3jt 11 2 is ^ 11 1 izmm<D h u /\ □ - x § # ft £ a & to iz #g m $ 
■t* wi % m m o 

IS # 11 3 E ?iJ A iz te It 3 E yij # 1 % 2 x 3Stf5i:it7 J / i 
E?ik Xli**! & © 7 $ y #E?iJ[Z fc^T * ^(D-SP 75<^^, 9&x 

e ?u a id fc 11 3 e n s 1 x 4 s. 0 s 5 iz ^ -r 7 5 y m e ?y . x ia n 

•=> © 7 5. y i£ E ¥\ IZ fe In T x — 9 & ^ #ULT457 

;>*-£»#jffll&lzjgA-r3I h U/\D-x§#ft£A;& 

w iz is 11 $ it tz m m m m <d m & u >* „ 

It 3fc II 4 If 3}t 11 1 lc IE K (D K u /\ □ - X g # ft X 12 If 3}t II 2 IZ IE 

m<D h u/NP-x§#ft£Aatoiz^n$i±fcK#),itffl)j&£ffliN^z; 
<t £ <t -r 3 h u/\d-x ©-a* aj ^ ;± o 

If * JS 5 h u/\n-*g#ftiz h i/AD-xi^^tsc^ct 

IS 3* II 6 £ ft ^ to J£ CD f£ tfc fr* s ^ v O A -f * ><D ;7iE A £ >IJ £ f 
3 Z £ iz cfc o T 'it =b n 3 If * il 5 iz IE « CD h U/\P-*<Z>*$tiH?y;£o 
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If # JS 7 If 3R II 2 IC IB WS. <D h l//sn-7§gft$A^Wi:iIIS 
- x « tb * ho 
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is n a ic *s 11 s k yij # n i , 2 s 35^51:^^75 /kejijsw 
<r 3 s a k . x ia . e yij m ic fe it 5 e n m 1 , 45^5 est? $ 

\t ti & %m z tz %h m m m \z & z> v u /n □ - x & tb ^ m & m ^ $ n 



I£?IJ^ (SEQUENCE LISTING) 



< 1 1 0> Kabushiki Kaisha Hayashibara Seibutsu Kagaku Kenkyujo 

<120> Trehalose receptor and method for detecting trehalose with the same 

<160> 24 

<210> 1 
<211> 374 
<212> PRT 
<213> Homosapiens 

<300> 

<308> GENBANK M80632 
<400> 1 

Met Ala Arg Ser Leu Thr Trp Gly Cys Cys Pro Trp Cys Leu Thr Glu 

15 10 15 

Glu Glu Lys Thr Ala Ala Arg He Asp Gin Glu He Asn Arg He Leu 

20 25 30 

Leu Glu Gin Lys Lys Gin Glu Arg Glu Glu Leu Lys Leu Leu Leu Leu 

35 40 45 

Gly Pro Gly Glu Ser Gly Lys Ser Thr Phe He Lys Gin Met Arg He 

50 55 60 

He His Gly Val Gly Tyr Ser Glu Glu Asp Arg Arg Ala Phe Arg Leu 
65 70 75 80 

Leu He Tyr Gin Asn He Phe Val Ser Met Gin Ala Met He Asp Ala 

85 90 95 

Met Asp Arg Leu Gin He Pro Phe Ser Arg Pro Asp Ser Lys Gin His 

100 105 110 

Ala Ser Leu Val Met Thr Gin Asp Pro Tyr Lys Val Ser Thr Phe Glu 

115 120 125 

Lys Pro Tyr Ala Val Ala Met Gin Tyr Leu Trp Arg Asp Ala Gly He 

130 135 140 

Arg Ala Cys Tyr Glu Arg Arg Arg Glu Phe His Leu Leu Asp Ser Ala 
145 150 155 160 

Val Tyr Tyr Leu Ser His Leu Glu Arg He Ser Glu Asp Ser Tyr He 

165 170 175 

Pro Thr Ala Gin Asp Val Leu Arg Ser Arg Met Pro Thr Thr Gly He 

180 185 190 

Asn Glu Tyr Cys Phe Ser Val Lys Lys Thr Lys Leu Arg He Val Asp 

195 200 205 

Val Gly Gly Gin Arg Ser Glu Arg Arg Lys Trp He His Cys Phe Glu 

210 215 220 

Asn Val He Ala Leu He Tyr Leu Ala Ser Leu Ser Glu Tyr Asp Gin 



1 



225 230 235 240 

Cys Leu Glu Glu Asn Asp Gin Glu Asn Arg Met Glu Glu Ser Leu Ala 

245 250 255 

Leu Phe Ser Thr He Leu Glu Leu Pro Trp Phe Lys Ser Thr Ser Val 

260 265 270 

He Leu Phe Leu Asn Lys Thr Asp He Leu Glu Asp Lys He His Thr 

275 280 285 

Ser His Leu Ala Thr Tyr Phe Pro Ser Phe Gin Gly Pro Arg Arg Asp 

290 295 300 

Ala Glu Ala Ala Lys Ser Phe He Leu Asp Met Tyr Ala Arg Val Tyr 
305 310 315 320 

Ala Ser Cys Ala Glu Pro Gin Asp Gly Gly Arg Lys Gly Ser Arg Ala 

325 330 335 

Arg Arg Phe Phe Ala His Phe Thr Cys Ala Thr Asp Thr Gin Ser Val 

340 345 350 

Arg Ser Val Phe Lys Asp Val Arg Asp Ser Val Leu Ala Arg Tyr Leu 

355 360 365 

Asp Glu I le Asn Leu Leu 
370 

<210> 2 
<211> 374 
<212> PRT 
<213> Homosapiens 

<300> 

<308> GENBANK M63904 



<400> 2 



Met 


Ala 


Arg 


Ser 


Leu 


Thr Trp Arg 


Cys 


Cys Pro Trp Cys 


Leu 


Thr 


Glu 


1 








5 






10 




15 




Asp Glu 


Lys 


Ala 


Ala 


Ala Arg Val 


Asp 


Gin Glu He Asn 


Arg 


He 


Leu 








20 






25 




30 






Leu 


Glu 


Gin 


Lys 


Lys 


Gin Asp Arg 


Gly 


Glu Leu Lys Leu 


Leu 


Leu 


Leu 






35 






40 




45 








Gly Pro 


Gly 


Glu 


Ser 


Gly Lys Ser 


Thr 


Phe He Lys Gin 


Met 


Arg 


lie 




50 








55 




60 








He 


His 


Gly 


Ala 


Gly 


Tyr Ser Glu 


Glu 


Glu Arg Lys Gly 


Phe Arg Pro 


65 










70 




75 






80 


Leu 


Val 


Tyr 


Gin 


Asn 


He Phe Val 


Ser 


Met Arg Ala Met 


He 


Glu 


Ala 










85 






90 




95 




Met 


Glu 


Arg 


Leu 


Gin 


He Pro Phe 


Ser 


Arg Pro Glu Ser 


Lys 


His 


His 








100 






105 




110 






Ala 


Ser 


Leu 


Val 


Met 


Ser Gin Asp 


Pro 


Tyr Lys Val Thr 


Thr 


Phe Glu 



2 



115 120 125 

Lys Arg Tyr Ala Ala Ala Met Gin Trp Leu Trp Arg Asp Ala Gly He 

130 135 140 

Arg Ala Cys Tyr Glu Arg Arg Arg Glu Phe His Leu Leu Asp Ser Ala 
145 150 155 160 

Val Tyr Tyr Leu Ser His Leu Glu Arg He Thr Glu Glu Gly Tyr Val 

165 170 175 

Pro Thr Ala Gin Asp Val Leu Arg Ser Arg Met Pro Thr Thr Gly He 

180 185 190 

Asn Glu Tyr Cys Phe Ser Val Gin Lys Thr Asn Leu Arg He Val Asp 

195 200 205 

Val Gly Gly Gin Lys Ser Glu Arg Lys Lys Trp He His Cys Phe Glu 

210 215 220 

Asn Val He Ala Leu He Tyr Leu Ala Ser Leu Ser Glu Tyr Asp Gin 
225 230 235 240 

Cys Leu Glu Glu Asn Asn Gin Glu Asn Arg Met Lys Glu Ser Leu Ala 

245 250 255 

Leu Phe Gly Thr He Leu Glu Leu Pro Trp Phe Lys Ser Thr Ser Val 

260 265 270 

He Leu Phe Leu Asn Lys Thr Asp He Leu Glu Glu Lys He Pro Thr 

275 280 285 

Ser His Leu Ala Thr Tyr Phe Pro Ser Phe Gin Gly Pro Lys Gin Asp 

290 295 300 

Ala Glu Ala Ala Lys Arg Phe He Leu Asp Met Tyr Thr Arg Met Tyr 
305 310 315 320 

Thr Gly Cys Val Asp Gly Pro Glu Gly Ser Lys Lys Gly Ala Arg Ser 

325 330 335 

Arg Arg Leu Phe Ser His Tyr Thr Cys Ala Thr Asp Thr Gin Asn He 

340 345 350 

Arg Lys Val Phe Lys Asp Val Arg Asp Ser Val Leu Ala Arg Tyr Leu 

355 360 365 

Asp Glu I le Asn Leu Leu 
370 



<210> 3 
<2 1 1 > 355 
<212> PRT 
<213> Homosapiens 

<300> 

<308> GENBANK NM_002073 



<400> 3 

Met Gly Cys Arg Gin Ser Ser Glu Glu Lys Glu Ala Ala Arg Arg Ser 



3 



15 10 15 

Arg Arg He Asp Arg His Leu Arg Ser Glu Ser Gin Arg Gin Arg Arg 

20 25 30 

Glu He Lys Leu Leu Leu Leu Gly Thr Ser Asn Ser Gly Lys Ser Thr 

35 40 45 

He Val Lys Gin Met Lys He lie His Ser Gly Gly Phe Asn Leu Glu 

50 55 60 

Ala Cys Lys Glu Tyr Lys Pro Leu He He Tyr Asn Ala He Asp Ser 
65 70 75 80 

Leu Thr Arg He He Arg Ala Leu Ala Ala Leu Arg He Asp Phe His 

85 90 95 

Asn Pro Asp Arg Ala Tyr Asp Ala Val Gin Leu Phe Ala Leu Thr Gly 

100 105 110 

Pro Ala Glu Ser Lys Gly Glu He Thr Pro Glu Leu Leu Gly Val Met 

115 120 125 

Arg Arg Leu Trp Ala Asp Pro Gly Ala Gin Ala Cys Phe Ser Arg Ser 

130 135 140 

Ser Glu Tyr His Leu Glu Asp Asn Ala Ala Tyr Tyr Leu Asn Asp Leu 
145 150 155 160 

Glu Arg He Ala Ala Ala Asp Tyr He Pro Thr Val Glu Asp He Leu 

165 170 175 

Arg Ser Arg Asp Met Thr Thr Gly lie Val Glu Asn Lys Phe Thr Phe 

180 185 190 

Lys Glu Leu Thr Phe Lys Met Val Asp Val Gly Gly Gin Arg Ser Glu 

195 200 205 

Arg Lys Lys Trp He His Cys Phe Glu Gly Val Thr Ala He He Phe 

210 215 220 

Cys Val Glu Leu Ser Gly Tyr Asp Leu Lys Leu Tyr Glu Asp Asn Gin 
225 230 235 240 

Thr Ser Arg Met Ala Glu Ser Leu Arg Leu Phe Asp Ser He Cys Asn 

245 250 255 

Asn Asn Trp Phe He Asn Thr Ser Leu He Leu Phe Leu Asn Lys Lys 

260 265 270 

Asp Leu Leu Ala Glu Lys He Arg Arg He Pro Leu Thr He Cys Phe 

275 280 285 

Pro Glu Tyr Lys Gly Gin Asn Thr Tyr Glu Glu Ala Ala Val Tyr He 

290 295 300 

Gin Arg Gin Phe Glu Asp Leu Asn Arg Asn Lys Glu Thr Lys Glu He 
305 310 315 320 

Tyr Ser His Phe Thr Cys Ala Thr Asp Thr Ser Asn He Gin Phe Val 

325 330 335 

Phe Asp Ala Val Thr Asp Val He He Gin Asn Asn Leu Lys Tyr He 
340 345 350 

Gly Leu Cys 



4 



355 

<210> 4 
<211> 374 
<212> PRT 

<213> Artificial Sequence 
<300> 

<301>SEJAL M. MODY, MAURICE K. C. HO, SUSHMA A. JOSHI, and YUNG H. WONG 
<302>Incorporat ion of GalphaZ-Speci f ic Sequence at the Carboxyl Terminus Increases the 
Promiscuity of Ga lpha 1 6 toward Gi-Coupled Receptors 

<303>The American Society for Pharmacology and Experimental Therapeutics 

<304>57 

<306>13-23 

<307>2000 



<400> 4 



Met 


Ala 


Arg 


Ser 


Leu 


Thr 


Trp 


Arg 


Cys 


Cys 


Pro 


Trp 


Cys 


Leu 


Thr 


Glu 


1 








5 










10 










15 




Asp Glu 


Lys 


Ala 


Ala 


Ala 


Arg 


Val 


Asp 


Gin 


Glu 


He 


Asn 


Arg 


He 


Leu 








20 










25 










30 






Leu 


Glu 


Gin 

35 


Lys 


Lys 


Gin 


Asp 


Arg 
40 


Gly 


Glu 


Leu 


Lys 


Leu 
45 


Leu 


Leu 


Leu 


Gly Pro 


Gly 


Glu 


Ser 


Gly 


Lys 


Ser 


Thr 


Phe 


lie 


Lys 


Gin 


Met 


Arg 


He 




50 










55 










60 










lie 


His 


Gly 


Ala 


Gly 


Tyr 


Ser 


Glu 


Glu 


Glu 


Arg 


Lys 


Gly 


Phe 


Arg 


Pro 


65 










70 










75 










80 


Leu 


Val 


Tyr 


Gin 


Asn 
85 


He 


Phe 


Val 


Ser 


Met 
90 


Arg 


Ala 


Met 


He 


Glu 
95 


Ala 


Met 


Glu 


Arg 


Leu 
100 


Gin 


He 


Pro 


Phe 


Ser 
105 


Arg 


Pro 


Glu 


Ser 


Lys 
110 


His 


His 


Ala 


Ser 


Leu 
115 


Val 


Met 


Ser 


Gin 


Asp 
120 


Pro 


Tyr 


Lys 


Val 


Thr 
125 


Thr 


Phe 


Glu 


Lys 


Arg 
130 


Tyr 


Ala 


Ala 


Ala 


Met 
135 


Gin 


Trp 


Leu 


Trp 


Arg 
140 


Asp 


Ala 


Gly 


He 


Arg Ala 


Cys 


Tyr 


Glu 


Arg 


Arg 


Arg 


Glu 


Phe 


His 


Leu 


Leu 


Asp 


Ser 


Ala 


145 










150 










155 










160 


Val 


Tyr 


Tyr 


Leu 


Ser 
165 


His 


Leu 


Glu 


Arg 


He 
170 


Thr 


Glu 


Glu 


Gly 


Tyr 
175 


Val 


Pro 


Thr 


Ala 


Gin 
180 


Asp 


Val 


Leu 


Arg 


Ser 
185 


Arg 


Met 


Pro 


Thr 


Thr 
190 


Gly 


He 


Asn 


Glu 


Tyr 
195 


Cys 


Phe 


Ser 


Val 


Gin 

200 


Lys 


Thr 


Asn 


Leu 


Arg 
205 


He 


Val 


Asp 


Val 


Gly 


Gly 


Gin 


Lys 


Ser 


Glu 


Arg 


Lys 


Lys 


Trp 


He 


His 


Cys 


Phe 


Glu 
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210 215 220 

Asn Val He Ala Leu lie Tyr Leu Ala Ser Leu Ser Glu Tyr Asp Gin 
225 230 235 240 

Cys Leu Glu Glu Asn Asn Gin Glu Asn Arg Met Lys Glu Ser Leu Ala 

245 250 255 

Leu Phe Gly Thr He Leu Glu Leu Pro Trp Phe Lys Ser Thr Ser Val 

260 265 270 

He Leu Phe Leu Asn Lys Thr Asp He Leu Glu Glu Lys He Pro Thr 

275 280 285 

Ser His Leu Ala Thr Tyr Phe Pro Ser Phe Gin Gly Pro Lys Gin Asp 

290 295 300 

Ala Glu Ala Ala Lys Arg Phe He Leu Asp Met Tyr Thr Arg Met Tyr 
305 310 315 320 

Thr Gly Cys Val Asp Gly Pro Glu Gly Ser Asn Arg Asn Lys Glu Thr 

325 330 335 

Lys Glu He Tyr Ser His Phe Thr Cys Ala Thr Asp Thr Ser Asn He 

340 345 350 

Gin Phe Val Phe Asp Ala Val Thr Asp Val He He Gin Asn Asn Leu 

355 360 365 

Lys Tyr He Gly Leu Cys 
370 

<210> 5 

<211> 858 

<212> PRT 

<213> Mus musculus 

<400> 5 

Met Pro Ala Leu Ala He Met Gly Leu Ser Leu Ala Ala Phe Leu Glu 

15 10 15 

Leu Gly Met Gly Ala Ser Leu Cys Leu Ser Gin Gin Phe Lys Ala Gin 

20 25 30 

Gly Asp Tyr He Leu Gly Gly Leu Phe Pro Leu Gly Ser Thr Glu Glu 

35 40 45 

Ala Thr Leu Asn Gin Arg Thr Gin Pro Asn Ser He Pro Cys Asn Arg 

50 55 60 

Phe Ser Pro Leu Gly Leu Phe Leu Ala Met Ala Met Lys Met Ala Val 
65 70 75 80 

Glu Glu He Asn Asn Gly Ser Ala Leu Leu Pro Gly Leu Arg Leu Gly 

85 90 95 

Tyr Asp Leu Phe Asp Thr Cys Ser Glu Pro Val Val Thr Met Lys Ser 

100 105 110 

Ser Leu Met Phe Leu Ala Lys Val Gly Ser Gin Ser He Ala Ala Tyr 
115 120 125 
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Cys Asn Tyr Thr Gin Tyr 
130 

His Ser Ser Glu 
145 

Leu Met Pro Gin 



Arg Glu Thr Phe 
180 

Gin Leu Gin Ala 
195 

Val Ala Ala Leu 
210 

He Phe Ser Ser 

225 

Gly Leu Val Pro 

Leu Asp Val Leu 
260 

Leu Phe Ala Ser 
275 

His His Gly Leu 
290 

Thr Ser Asp Leu 
305 

Val Leu Gly Phe 

Tyr Val Glu Thr 
340 

Ser Leu Asn Ala 
355 

Cys Pro Arg Cys 
370 

Leu Gin Asn Leu 
385 

Tyr Ala Ala Val 

Cys Asn Val Ser 
420 

Leu Leu Glu Asn 
435 

Leu Gin Phe Asp 
450 

Met Trp Val Trp 
465 



Leu Ala 
150 
Val Ser 
165 

Pro Ser 



Val Val 

Gly Ser 

Leu Ala 
230 
Gin His 
245 

Arg Gin 

Ala Arg 

Ser Pro 

Val Met 
310 
Leu Gin 

325 

His Leu 

Glu Leu 

Asp Asp 

Ser Ala 
390 
Tyr Ser 
405 

His Cys 

Met Tyr 

Ala Glu 

Gin Ser 
470 



Gin Pro 
135 

Leu He 

Tyr Ser 

Phe Phe 

Thr Leu 
200 
Asp Asp 
215 

Asn Ala 

Asp Thr 

Val Asn 

Ala Val 
280 
Lys Val 
295 

Thr Leu 

Arg Gly 

Ala Leu 

Asp Leu 
360 

He Met 
375 

Gly Gin 

Val Ala 

His Val 

Asn Met 
440 
Gly Asn 
455 

Pro Thr 



Arg Val 

Thr Gly 

Ala Ser 
170 
Arg Thr 
185 

Leu Gin 

Asp Tyr 

Arg Gly 

Ser Gly 
250 
Gin Ser 
265 

Tyr Ser 

Trp Val 

Pro Asn 

Ala Leu 
330 
Ala Ala 
345 

Glu Glu 

Leu Gin 

Leu His 

Gin Ala 
410 
Ser Glu 

425 

Ser Phe 
Val Asp 
Pro Val 



Leu Ala Val He Gly Pro 

140 
Lys Phe 
155 

Met Asp 



Val Pro 

Asn Phe 

Gly Arg 
220 
He Cys 
235 

Gin Gin 

Lys Val 

Leu Phe 

Ala Ser 
300 
He Ala 
315 

Leu Pro 

Asp Pro 

His Val 

Asn Leu 
380 
His Gin 

395 

Leu His 

His Val 

His Ala 

Met Glu 
460 
Leu His 

475 



Phe Ser Phe Phe 
160 

Arg Leu Ser Asp 
175 

Ser Asp Arg Val 
190 

Ser Trp Asn Trp 
205 

Glu Gly Leu Ser 

He Ala His Glu 
240 

Leu Gly Lys Val 
255 

Gin Val Val Val 

270 

Ser Tyr Ser He 
285 

Glu Ser Trp Leu 

Arg Val Gly Thr 
320 

Glu Phe Ser His 
335 

Ala Phe Cys Ala 
350 

Met Gly Gin Arg 
365 

Ser Ser Gly Leu 

He Phe Ala Thr 
400 

Asn Thr Leu Gin 
415 

Leu Pro Trp Gin 
430 

Arg Asp Leu Thr 
445 

Tyr Asp Leu Lys 

Thr Val Gly Thr 
480 
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Phe Asn Gly Thr 
Asn Gin 
Val Arg 



Cys Lys 
530 
Pro Cys 
545 

Pro Arg 

Leu Leu 

Gly Leu 

Gly Ser 
610 
Ser Val 
625 

Gin Gin 

Phe Leu 

Trp Ala 

Val Val 
690 

Leu Asn 
705 

Thr Glu 

Leu Val 

Thr Phe 

Leu Thr 
770 
Pro Leu 
785 

Gly Ala 
Pro Lys 



Val Pro 
500 
Arg Val 
515 

Ala Gly 



Asn Gin 

Arg Pro 

Leu Leu 
580 
Ser Val 
595 

Gin Phe 

Leu Leu 

Pro Met 

Gin Ala 
660 
Asn Trp 
675 

Leu Leu 

Ala Phe 

Val Leu 

His He 
740 
Leu Val 
755 

Phe Ala 

Leu Ala 

I le Leu 

Cys Tyr 
820 



Leu Gin 

485 

Val Ser 

Lys Gly 

Ser Tyr 

Asp Gin 
550 
Lys Phe 
565 

Leu Cys 

His His 

Cys Phe 

Phe Pro 
630 
Ala His 
645 

Ala Glu 

Leu Cys 

Ala Thr 

Pro Pro 
710 
Glu His 

725 

Thr Asn 

Gin Ser 

Met Leu 

Asn Val 
790 
Val Cys 
805 

Val Leu 



Leu Gin Gin 

Gin Cys Ser 
505 

Phe His Ser 

520 
Arg Lys His 
535 

Trp Ser Pro 
Leu Ala Trp 

Leu Val Leu 

585 

Trp Asp Ser 

600 
Gly Leu He 
615 

Gly Arg Pro 

Leu Pro Leu 

Thr Phe Val 
665 

Ser Tyr Leu 

680 

Phe Val Glu 
695 

Glu Val Val 

Cys His Val 

Ala Met Leu 
745 

Gin Pro Gly 

760 
Ala Tyr Phe 
775 

Gin Val Ala 
Ala Leu Gly 

Leu Trp Leu 

825 



Ser Lys 
490 

Arg Gin 

Cys Cys 

Pro Asp 

Glu Lys 
555 
Gly Glu 
570 

Gly Leu 

Pro Leu 

Cys Leu 

Ser Ser 
635 
Thr Gly 
650 

Glu Ser 

Arg Gly 

Ala Ala 

Thr Asp 
715 
Arg Ser 
730 

Ala Phe 

Arg Tyr 

He Thr 

Tyr Gin 
795 
He Leu 
810 

Pro Lys 



Met Tyr 

Cys Lys 

Tyr Asp 
525 
Asp Phe 
540 

Ser Thr 

Pro Val 

Ala Leu 

Val Gin 
605 
Gly Leu 
620 

Ala Ser 

Cys Leu 

Glu Leu 

Leu Trp 
685 
Leu Cys 
700 

Trp Ser 

Trp Val 

Leu Cys 

Asn Arg 
765 
Trp Val 
780 

Pro Ala 
Val Thr 
Leu Asn 



Trp Pro Gly 

495 
Asp Gly Gin 
510 

Cys Val Asp 

Thr Cys Thr 

Ala Cys Leu 
560 

Val Leu Ser 

575 
Ala Ala Leu 
590 

Ala Ser Gly 

Phe Cys Leu 

Cys Leu Ala 
640 

Ser Thr Leu 

655 
Pro Leu Ser 
670 

Ala Trp Leu 

Ala Trp Tyr 

Val Leu Pro 
720 

Ser Leu Gly 
735 

Phe Leu Gly 
750 

Ala Arg Gly 

Ser Phe Val 

Val Gin Met 
800 

Phe His Leu 
815 

Thr Gin Glu 

830 
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Phe Phe Leu Gly Arg Asn Ala Lys Lys Ala Ala Asp Glu Asn Ser Gly 

835 840 845 

Gly Gly Glu Ala Ala Gin Gly His Asn Glu 
850 855 

<210> 6 

<211> 1353 

<2 1 2> DNA 

<213> Mus musculus 

<300> 

<308> GENBANK M80632 
<400> 6 

caggccctgt gatgtcacct ggtggtctgt gaagcgccca cc 42 

atg gcc egg tec ctg act tgg ggc tgc tgt ccc tgg tgc ctg aca gag 90 

Met Ala Arg Ser Leu Thr Trp Gly Cys Cys Pro Trp Cys Leu Thr Glu 

15 10 15 

gag gag aag act gcc gcc aga ate gac cag gag ate aac agg att ttg 138 

Glu Glu Lys Thr Ala Ala Arg He Asp Gin Glu He Asn Arg lie Leu 

20 25 30 

ttg gaa cag aaa aaa caa gag cgc gag gaa ttg aaa etc ctg ctg ttg 186 

Leu Glu Gin Lys Lys Gin Glu Arg Glu Glu Leu Lys Leu Leu Leu Leu 

35 40 45 

ggg cct ggt gag age ggg aag agt acg ttc ate aag cag atg cgc ate 234 

Gly Pro Gly Glu Ser Gly Lys Ser Thr Phe He Lys Gin Met Arg He 

50 55 60 

att cac ggt gtg ggc tac teg gag gag gac cgc aga gcc ttc egg ctg 282 

He His Gly Val Gly Tyr Ser Glu Glu Asp Arg Arg Ala Phe Arg Leu 
65 70 75 80 

etc ate tac cag aac ate ttc gtc tec atg cag gcc atg ata gat gcg 330 

Leu He Tyr Gin Asn He Phe Val Ser Met Gin Ala Met He Asp Ala 

85 90 95 

atg gac egg ctg cag ate ccc ttc age agg cct gac age aag cag cac 378 

Met Asp Arg Leu Gin He Pro Phe Ser Arg Pro Asp Ser Lys Gin His 

100 105 110 

gcc age eta gtg atg acc cag gac ccc tat aaa gtg age aca ttc gag 426 

Ala Ser Leu Val Met Thr Gin Asp Pro Tyr Lys Val Ser Thr Phe Glu 

115 120 125 

aag cca tat gca gtg gcc atg cag tac ctg tgg egg gac gcg ggc ate 474 

Lys Pro Tyr Ala Val Ala Met Gin Tyr Leu Trp Arg Asp Ala Gly He 

130 135 140 

cgt gca tgc tac gag cga agg cgt gaa ttc cac ctt ctg gac tec gcg 522 
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Arg Ala 
145 

gtg tat 
Val Tyr 

ccc act 
Pro Thr 

aat gag 
Asn Glu 

gtt ggt 
Val Gly 
210 
aac gtg 
Asn Val 
225 

tgc eta 
Cys Leu 

ctg ttc 
Leu Phe 

ate etc 
I le Leu 

tec cac 

Ser His 
290 

gca gag 

Ala Glu 
305 

gcg age 

Ala Ser 

cgc cgc 
Arg Arg 

cgc age 
Arg Ser 

gac gag 
Asp Glu 
370 



Cys Tyr Glu 

tac ctg tea 
Tyr Leu Ser 
165 

gcg caa gac 
Ala Gin Asp 

180 
tac tgc 
Tyr Cys 
195 

ggc cag agg 
Gly Gin Arg 



Arg Arg Arg Glu 
150 

cac ctg gag cgc 
His Leu Glu Arg 



ttc 
Phe 



att gee etc 
He Ala Leu 

gag gag aac 
Glu Glu Asn 
245 

age acg ate 
Ser Thr He 

260 
ttc etc aac 
Phe Leu Asn 
275 

ctg gee aca 
Leu Ala Thr 

gee gee aag 
Ala Ala Lys 

tgc gca gag 
Cys Ala Glu 
325 

ttc ttc gca 
Phe Phe Ala 
340 

gtg ttc aag 
Val Phe Lys 
355 

ate aac ctg 
I le Asn Leu 



gtg ctg 
Val Leu 

tec gtg 
Ser Val 

tea gag 
Ser Glu 
215 
ate tac 
He Tyr 
230 

gat cag 
Asp Gin 

eta gag 
Leu Glu 

aag acg 
Lys Thr 

tac ttc 
Tyr Phe 
295 
age 1 1 c 
Ser Phe 
310 

ccc cag 
Pro Gin 



cgc agt 
Arg Ser 
185 
aag aaa 
Lys Lys 
200 

cgt agg 
Arg Arg 

ctg gee 
Leu Ala 

gag aac 
Glu Asn 

ctg ccc 
Leu Pro 
265 
gac ate 
Asp He 



Phe His Leu Leu 
155 

ata tea gag gac 
I le Ser Glu Asp 
170 

cgc atg ccc ace 
Arg Met Pro Thr 



ctg cgc 
Leu Arg 
205 
cac 



280 
ccc 



age 



Pro Ser 

ate ttg 
I le Leu 

gac ggt 
Asp Gly 



cac ttc ace tgt 
His Phe Thr Cys 
345 

gac gtg egg gac 
Asp Val Arg Asp 
360 

ctg 1164 
Leu 



acc aaa 
Thr Lys 

aaa tgg 
Lys Trp 

tec ctg 

Ser Leu 
235 

cgc atg 

Arg Met 
250 

tgg ttc 

Trp Phe 

ctg gaa 
Leu Glu 

ttc cag 
Phe Gin 

gac atg 
Asp Met 
315 
ggc agg 
Gly Arg 
330 

gee acg gac acg 
Ala Thr Asp Thr 

teg gtg ctg gec 
Ser Val Leu Ala 
365 



att 
He His 
220 

age gag 
Ser Glu 

gag gag 
Glu Glu 

aag age 
Lys Ser 

gat aag 
Asp Lys 
285 
gga ccc 
Gly Pro 
300 

tat gcg 
Tyr Ala 

aaa ggc 
Lys Gly 



Asp Ser Ala 
160 

age tac ate 570 
Ser Tyr I le 
175 

aca ggc ate 618 
Thr Gly He 
190 

ate gtg gat 666 
He Val Asp 

tgt ttc gag 714 
Cys Phe Glu 



tat gac 
Tyr Asp 

agt etc 

Ser Leu 
255 

acc teg 

Thr Ser 
270 

att cac 

He His 



cag 762 
Gin 
240 
get 
Ala 



810 



gtc 858 
Val 

acc 906 
Thr 



egg cga gac 954 
Arg Arg Asp 



cgc gtg 
Arg Val 

tec cgc 
Ser Arg 
335 
caa age 
Gin Ser 
350 

egg tac 
Arg Tyr 



tac 1002 

Tyr 

320 

gcg 1050 
Ala 

gtc 1098 
Val 

ctg 1146 
Leu 
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tgacgcggga cagggaaccc caagcgcgac gcgtcgtggc gaggacatac ctccccctgg 1224 

tggccgcgcg tggaactgca ggtccaggag ctgccaagtg gggaagccag cccacaggag 1284 

agagtcctgc ttctactggg ccccaagcca gctcctgtaa ttattcctcg ccttctctag 1344 
tgt tggaag 

<210> 7 
<211> 29 
<212> DNA 

<213> Artificial Sequence 
<400> 7 

cgcaagcttt ctgtgaagcg cccaccatg 

<210> 8 
<211> 37 
<212> DNA 

<213> Art i f icial Sequence 
<400> 8 

gcattacgat gcggccgcgc gtcacagcag gttgatc 

<210> 9 
<211> 2060 
<212> DNA 
<213> Homosapiens 

<300> 

<308> GENBANK M63904 
<400> 

tgttcccagc actcaagcct tgccaccgcc gagccgggct tcctgggtgt ttcaggcaag 60 
gaagtctagg tccctggggg gtgaccccca aggaaaaggc agcctccctg cgcacccggt 120 
tgcccggagc cctctccagg gccggctggg ctgggggttg ccctggccag caggggcccg 180 
ggggcgatgc cacccggtgc cgactgaggc caccgcacc 219 

atg gcc cgc teg ctg acc tgg cgc tgc tgc ccc tgg tgc ctg acg gag 267 
Met Ala Arg Ser Leu Thr Trp Arg Cys Cys Pro Trp Cys Leu Thr Glu 

15 10 15 

gat gag aag gcc gcc gcc egg gtg gac cag gag ate aac agg ate etc 315 
Asp Glu Lys Ala Ala Ala Arg Val Asp Gin Glu lie Asn Arg He Leu 

20 25 30 

ttg gag cag aag aag cag gac cgc ggg gag ctg aag ctg ctg ctt ttg 363 
Leu Glu Gin Lys Lys Gin Asp Arg Gly Glu Leu Lys Leu Leu Leu Leu 

35 40 45 

ggc cca ggc gag age ggg aag age acc ttc ate aag cag atg egg ate 411 
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Gly Pro 
50 

ate cac 
He His 
65 

ctg gtc 
Leu Val 

atg gag 
Met Glu 

get age 
Ala Ser 

aag cgc 
Lys Arg 
130 
egg gee 
Arg Ala 
145 

gtg tac 
Val Tyr 

ccc aca 
Pro Thr 

aac gag 
Asn Glu 

gtc ggg 
Val Gly 
210 
aac gtg 
Asn Val 
225 

tgc ctg 
Cys Leu 

ttg ttt 
Leu Phe 

ate etc 
I le Leu 



Gly Glu Ser Gly 



ggc gec 
Gly Ala 

tac cag 
Tyr Gin 

egg ctg 
Arg Leu 
100 
ctg gtc 
Leu Val 
115 

tac get 
Tyr Ala 

tgc tat 
Cys Tyr 

tac ctg 
Tyr Leu 

get cag 
Ala Gin 
180 
tac tgc 
Tyr Cys 
195 

ggc cag 
Gly Gin 

ate gee 
lie Ala 

gag gag 
Glu Glu 

ggg act 
Gly Thr 
260 
ttt etc 
Phe Leu 
275 



ggc tac 
Gly Tyr 
70 

aac ate 
Asn He 

85 
cag att 
Gin He 

atg age 
Met Ser 

gcg gee 
Ala Ala 

gag cgt 
Glu Arg 
150 
tec cac 
Ser His 
165 

gac gtg 
Asp Val 

ttc tec 
Phe Ser 

aag tea 
Lys Ser 

etc ate 
Leu He 
230 
aac aac 
Asn Asn 
245 

ate ctg 
I le Leu 

aac aaa 
Asn Lys 



Lys Ser 
55 

teg gag 
Ser Glu 

ttc gtg 
Phe Val 

cca ttc 
Pro Phe 

cag gac 
Gin Asp 
120 
atg cag 
Met Gin 
135 

egg egg 
Arg Arg 

ctg gag 
Leu Glu 

etc cgc 
Leu Arg 

gtg cag 
Val Gin 
200 
gag cgt 
Glu Arg 
215 

tac ctg 
Tyr Leu 

cag gag 
Gin Glu 

gaa eta 
Glu Leu 

acc gac 
Thr Asp 
280 



Thr Phe He Lys Gin Met Arg He 
60 

cgc aag ggc ttc 
Arg Lys Gly Phe 
75 

egg gee atg ate 
Arg Ala Met He 



gag gag 
Glu Glu 

tec atg 
Ser Met 
90 

age agg 
Ser Arg 
105 

ccc tat 
Pro Tyr 

tgg ctg 
Trp Leu 

gaa ttc 
Glu Phe 

cgc ate 
Arg lie 
170 
age cgc 
Ser Arg 
185 

aaa acc 
Lys Thr 

aag aaa 
Lys Lys 

gee tea 
Ala Ser 

aac cgc 

Asn Arg 
250 

ccc tgg 

Pro Trp 
265 

ate ctg 

He Leu 



ccc gag 
Pro Glu 

aaa gtg 
Lys Val 

tgg agg 
Trp Arg 
140 
cac ctg 
His Leu 
155 

acc gag 
Thr Glu 

atg ccc 
Met Pro 

aac ctg 
Asn Leu 

tgg ate 
Trp He 
220 
ctg agt 
Leu Ser 
235 

atg aag 
Met Lys 



age aag 
Ser Lys 
110 
acc acg 
Thr Thr 
125 

gat gee 
Asp Ala 

etc gat 
Leu Asp 

gag ggc 
Glu Gly 

acc act 
Thr Thr 
190 
egg ate 
Arg He 
205 

cat tgt 

His Cys 

gaa tac 
Glu Tyr 

gag age 
Glu Ser 



egg ccc 
Arg Pro 
80 

gag gee 
Glu Ala 

95 
cac cac 
His His 



459 



507 



555 



ttc aaa age aca 
Phe Lys Ser Thr 
270 

gag gag aaa ate 
Glu Glu Lys He 

285 



ttt gag 603 
Phe Glu 

ggc ate 651 
Gly He 

tea gee 669 
Ser Ala 
160 
tac gtc 747 
Tyr Val 
175 

ggc ate 795 
Gly lie 

gtg gac 843 
Val Asp 

ttc gag 891 
Phe Glu 

gac cag 939 
Asp Gin 
240 
etc gca 987 
Leu Ala 
255 

tec gtc 
Ser Val 



1035 



ccc acc 1083 
Pro Thr 
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tec cac ctg get acc tat ttc ccc agt ttc cag ggc cct aag cag gat 1131 
Ser His Leu Ala Thr Tyr Phe Pro Ser Phe Gin Gly Pro Lys Gin Asp 

290 295 300 

get gag gca gee aag agg ttc ate ctg gac atg tac acg agg atg tac 1179 
Ala Glu Ala Ala Lys Arg Phe He Leu Asp Met Tyr Thr Arg Met Tyr 
305 310 315 320 

acc ggg tgc gtg gac ggc ccc gag ggc age aag aag ggc gca cga tec 1227 
Thr Gly Cys Val Asp Gly Pro Glu Gly Ser Lys Lys Gly Ala Arg Ser 

325 330 335 

cga cgc ctt ttc age cac tac aca tgt gee aca gac aca cag aac ate 1275 
Arg Arg Leu Phe Ser His Tyr Thr Cys Ala Thr Asp Thr Gin Asn He 

340 345 350 

cgc aag gtc ttc aag gac gtg egg gac teg gtg etc gee cgc tac ctg 1323 
Arg Lys Val Phe Lys Asp Val Arg Asp Ser Val Leu Ala Arg Tyr Leu 

355 360 365 

gac gag ate aac ctg ctg 1341 
Asp Glu I le Asn Leu Leu 

370 

tgacccaggc cccacctggg 
gcagggaccc tagtgtcctg 
gggacggccc gctgctggcc 
ggtactcctg cccttgcttg 
catttgggat gccagggtgg 
gtgggcatct ctcaggagcc 
ccctctgtgg gtgaegcaca 
cgtggactct ggcgcactct 
taggggtgea gggacttccc 
tcagagctcg gtggctcaca 
ccacaagcat cccccatccc 
gtat t tat tc cctcacct tc 

<210> 10 
<211> 2679 
<212> DNA 
<213> Homosapiens 

<300> 

<308> GENBANK NM_002073 
<400> 10 

gagaccagga cc 12 

atg gga tgt egg caa age tea gag gaa aaa gaa gca gec egg egg tec 60 
Met Gly Cys Arg Gin Ser Ser Glu Glu Lys Glu Ala Ala Arg Arg Ser 
15 10 15 



geaggeggea ccggcgggcg ggtgggaggt gggagtggct 1401 
gtctatctct ccagcctcgg cccacacgca agggagtegg 1461 
gctctcttct ctgcctctca ccaggacagc cgccccccag 1521 
actcagtttc cctcctttga aagggaagga geaaaaegge 1581 
atgaaaaggt gaagaaatca ggggattgag acttgggtgg 1641 
ccatctccgg gcgtgtcacc tcctgggcag ggttctggga 1701 
ccctgggatg gggctagtag agecttcagg cgccttcggg 1761 
agtggacagg agaaggaacg ccttccagga acctgtggac 1821 
tttgcaaggg gtaacagacc gctggaaaac actgtcactt 1881 
gcgtgtcctg ccccggtt tg eggacgagag aaatcgegge 1941 
ttgcaggctg ggggctgggc atgetgeate ttaacctttt 2001 
tgeagggetc cgtgcgggct gaaattaaag atttcttag 2060 
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egg aga att gac cgc cac ctg cgc tea gag age cag egg caa cgc cgc 108 
Arg Arg He Asp Arg His Leu Arg Ser Glu Ser Gin Arg Gin Arg Arg 

20 25 30 

gaa ate aag ctg etc ctg ctg ggc ace age aac tea ggc aag age ace 156 
Glu He Lys Leu Leu Leu Leu Gly Thr Ser Asn Ser Gly Lys Ser Thr 

35 40 45 

ate gtc aaa cag atg aag ate ate cac age ggc ggc ttc aac ctg gag 204 
He Val Lys Gin Met Lys He He His Ser Gly Gly Phe Asn Leu Glu 

50 55 60 

gee tgc aag gag tac aag ccc etc ate ate tac aat gec ate gac teg 252 
Ala Cys Lys Glu Tyr Lys Pro Leu He lie Tyr Asn Ala He Asp Ser 
65 70 75 80 

ctg acc cgc ate ate egg gee ctg gec gec etc agg ate gac ttc cac 300 
Leu Thr Arg He He Arg Ala Leu Ala Ala Leu Arg He Asp Phe His 

85 90 95 

aac ccc gac cgc gec tac gac get gtg cag etc ttt gcg ctg acg ggc 348 
Asn Pro Asp Arg Ala Tyr Asp Ala Val Gin Leu Phe Ala Leu Thr Gly 

100 105 110 

ccc get gag age aag ggc gag ate aca ccc gag ctg ctg ggt gtc atg 396 
Pro Ala Glu Ser Lys Gly Glu He Thr Pro Glu Leu Leu Gly Val Met 

115 120 125 

cga egg etc tgg gee gac cca ggg gca cag gec tgc ttc age cgc tec 444 
Arg Arg Leu Trp Ala Asp Pro Gly Ala Gin Ala Cys Phe Ser Arg Ser 

130 135 140 

age gag tac cac ctg gag gac aac gcg gee tac tac ctg aac gac ctg 492 
Ser Glu Tyr His Leu Glu Asp Asn Ala Ala Tyr Tyr Leu Asn Asp Leu 
145 150 155 160 

gag cgc ate gec gca get gac tat ate ccc act gtc gag gac ate ctg 540 
Glu Arg He Ala Ala Ala Asp Tyr He Pro Thr Val Glu Asp He Leu 

165 170 175 

cgc tec egg gac atg acc acg ggc att gtg gag aac aag ttc acc ttc 588 
Arg Ser Arg Asp Met Thr Thr Gly He Val Glu Asn Lys Phe Thr Phe 

180 185 190 

aag gag etc acc ttc aag atg gtg gac gtg ggg ggg cag agg tea gag 636 
Lys Glu Leu Thr Phe Lys Met Val Asp Val Gly Gly Gin Arg Ser Glu 

195 200 205 

cgc aaa aag tgg ate cac tgc ttc gag ggc gtc aca gec ate ate ttc 684 
Arg Lys Lys Trp He His Cys Phe Glu Gly Val Thr Ala He He Phe 

210 215 220 

tgt gtg gag etc age ggc tac gac ctg aaa etc tac gag gat aac cag 732 
Cys Val Glu Leu Ser Gly Tyr Asp Leu Lys Leu Tyr Glu Asp Asn Gin 
225 230 235 240 

aca agt egg atg gca gag age ttg cgc etc ttt gac tec ate tgc aac 780 
Thr Ser Arg Met Ala Glu Ser Leu Arg Leu Phe Asp Ser He Cys Asn 
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245 


250 






255 






aac aac tgg ttc 


ate aac acc 


tea etc ate 


etc 


ttc ctg 


aac aag 


aag 


828 


Asn Asn Trp Phe 


He Asn Thr 


Ser Leu I le 


Leu 


Phe Leu 


Asn Lys 


Lys 




260 




265 






270 






gac ctg ctg gca 


gag aag ate 


cgc cgc ate 


ccg 


etc acc 


ate tgc 


ttt 


876 


Asp Leu Leu Ala 


Glu Lys He 


Arg Arg I le 


Pro 


Leu Thr 


He Cys 


Phe 




275 




280 




285 








ccc gag t ac aag 


ggc cag aac 


acg tac gag 


gag 


gee get 


gtc tac 


ate 


924 


Pro Glu Tvr Lvs 


Gly Gin Asn 


Thr Tyr Glu 


Glu Ala Ala 


Val Tyr 


He 




290 


295 






300 








cag egg cag ttt 


gaa gac ctg 


aac cgc aac 


aag 


gag acc 


aag gag 


ate 


972 


Gin Arg Gin Phe 


Glu Asp Leu 


Asn Arg Asn 


Lys Glu Thr 


Lys Glu 


He 




305 


310 




315 






320 




tac tec cac ttc 


acc tgc gec 


acc gac acc 


agt 


aac ate 


cag ttt 


gtc 


1020 


Tyr Ser His Phe 


Thr Cys Ala 


Thr Asp Thr 


Ser 


Asn He 


Gin Phe 


Val 






325 


330 






335 






ttc gac gcg gtg 


aca gac gtc 


ate ata cag 


aac 


aat etc 


aag tac 


att 


1068 


Phe Asp Ala Val 


Thr Asp Val 


He He Gin 


Asn 


Asn Leu 


Lys Tyr 


He 




340 




345 






350 







ggc ctt tgc 1077 
Gly Leu Cys 
355 



tgaggagctg ggcccggggc gcctgcctat ggtgaaaccc acggggtgtc atgccccaac 1137 
gcgtgctaga gaggeccaat ccaggggcag aaaacagggg gectaaagaa tgtcccccac 1197 
cccttggcct ctgcctcctt ggccccacat ttctgeaaac ataaatattt aeggatagat 1257 
tgctaggtag atagacacac acacatgcac acacacacat ctggagatgg caaaatcctc 1317 
taaaatgtcg aggtctcttg aagacttgag aagctgtcac aaggtcacta caageceaac 1377 
ctgccccttc actttgeett cctgagttgg ccccactcca cttgggggtc tgcattggat 1437 
tgttagggat aggcagcagg gctgaggcaa ggtaggccaa ctgcacccct gtcacctgga 1497 
ggagggcegg ctcgctgccc gagctctggc ctagggacct tgccgctgac caagagggag 1557 
gaecagtgea gggtctgtgc accttccctg ctggcctgca cacagctgct cagcaccatt 1617 
tcattctgga cctgggacct taggagcegg gtgacagcac taaccagacc tccagceact 1677 
cacagctctt tttaaaaaac agcttcaaaa tatgeagcaa aaaccaatac aacaaaacga 1737 
gtggcacgat ttatttcaaa ctaggccagc tgggattcca gcttttcttc tactagtctg 1797 
atgttttata aatcaaaacc tggttttcct tctctggcat ttttttttgt tttttgtttt 1857 
ttggtttttt tttttttttt ggecaaatet cgtggtgttt cgcagaaaaa aatccagaaa 1917 
atttcaaatg cagttgagta ttctttttta aatgeagatt ttcaaaacat attttttttc 1977 
aggtggtctt ttttgtgtct ggcttgctga gtgtaaaagt tgttatctgg acgatctgtc 2037 
tctctgctcc aaagaaattt tggagtgagt ggcagtcctg cgccagcctc gcgggacacg 2097 
tgttgtacat aagcctctgc agtgtcctct tgttaatggt ggggttttct gctttgtttt 2157 
tatttaagaa aataaacacg acatatttaa agaaggttct ttcacctggg agcaaatgaa 2217 
caatagctaa gtgtcttggt atttaaagag taaattattt gtggctttgc tgagtgaagg 2277 
aaggggagca aggggtggtg cccctggtcc cagcatgccc cgcgcctgag actggctgga 2337 



L5 



aatgctctga ctcctgtgaa ggcacagcca gcgttgtggc ctgagggagg ccctgctggg 2397 

accctgatct gggccttcct gtcccagggc ctatgggcaa ctgcgttgaa aggacgttcg 2457 

ccaagggccg tgtgtaaata cgaactgcgc catggagagg agaggcactg ccggagcccl 2517 

tgccagatct ccctccctct ctctgtgcag tagctgtgtg tccgaggtca gtgtgcggaa 2577 

tcacagccaa ggacgtgaag agatgtacgg gggaaagaga agctggggat tggatgaaag 2637 

tcaaaggttg tctactttaa gaaaataaaa taccctgaat gg 

<210> 11 
<211> 29 
<212> DNA 

<213> Artificial Sequence 
<400> 11 

cgcaagcttg actgaggcca ccgcaccat 

<210> 12 
<211> 29 
<212> DNA 

<213> Artificial Sequence 
<400> 12 

ctccttgttt cggttgctgc cctcggggc 

<210> 13 
<211> 30 
<212> DNA 

<213> Artificial Sequence 
<400> 13 

ggccccgagg gcagcaaccg aaacaaggag 

<210> 14 
<211> 37 
<212> DNA 

<213> Artificial Sequence 
<400> 14 

gcattacgat gcggccgcag ctcctcagca aaggcca 

<210> 15 

<211> 1122 

<212> DNA 

<213> Art i f icial Sequence 
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<300> 

<301>SEJAL M. MODY, MAURICE K. C. HO, SUSHMA A. JOSHI, and YUNG H. WONG 
<302>Incorporat ion of GalphaZ-Speci f ic Sequence at the Carboxyl Terminus Increases the 
Promiscuity of Galphal6 toward Gi-Coupled Receptors 

<303>The American Society for Pharmacology and Experimental Therapeutics 

<304>57 

<306>13-23 

<307>2000 

<400> 15 

atg gcc cgc teg ctg acc tgg cgc tgc tgc ccc tgg tgc ctg acg gag 48 
Met Ala Arg Ser Leu Thr Trp Arg Cys Cys Pro Trp Cys Leu Thr Glu 

15 10 15 

gat gag aag gcc gcc gcc egg gtg gac cag gag ate aac agg ate etc 96 
Asp Glu Lys Ala Ala Ala Arg Val Asp Gin Glu He Asn Arg He Leu 

20 25 30 

ttg gag cag aag aag cag gac cgc ggg gag ctg aag ctg ctg ctt ttg 144 
Leu Glu Gin Lys Lys Gin Asp Arg Gly Glu Leu Lys Leu Leu Leu Leu 

35 40 45 

ggc cca ggc gag age ggg aag age acc ttc ate aag cag atg egg ate 192 
Gly Pro Gly Glu Ser Gly Lys Ser Thr Phe He Lys Gin Met Arg He 

50 55 60 

ate cac ggc gcc ggc tac teg gag gag gag cgc aag ggc ttc egg ccc 240 
He His Gly Ala Gly Tyr Ser Glu Glu Glu Arg Lys Gly Phe Arg Pro 
65 70 75 80 

ctg gtc tac cag aac ate ttc gtg tec atg egg gcc atg ate gag gcc 288 
Leu Val Tyr Gin Asn He Phe Val Ser Met Arg Ala Met He Glu Ala 

85 90 95 

atg gag egg ctg cag att cca ttc age agg ccc gag age aag cac cac 336 
Met Glu Arg Leu Gin He Pro Phe Ser Arg Pro Glu Ser Lys His His 

100 105 110 

get age ctg gtc atg age cag gac ccc tat aaa gtg acc acg ttt gag 384 
Ala Ser Leu Val Met Ser Gin Asp Pro Tyr Lys Val Thr Thr Phe Glu 

115 120 125 

aag cgc tac get gcg gcc atg cag tgg ctg tgg agg gat gcc ggc ate 432 
Lys Arg Tyr Ala Ala Ala Met Gin Trp Leu Trp Arg Asp Ala Gly He 

130 135 140 

egg gcc tgc tat gag cgt egg egg gaa ttc cac ctg etc gat tea gcc 480 
Arg Ala Cys Tyr Glu Arg Arg Arg Glu Phe His Leu Leu Asp Ser Ala 
145 150 155 160 

gtg tac tac ctg tec cac ctg gag cgc ate acc gag gag ggc tac gtc 528 
Val Tyr Tyr Leu Ser His Leu Glu Arg He Thr Glu Glu Gly Tyr Val 

165 170 175 

ccc aca get cag gac gtg etc cgc age cgc atg ccc acc act ggc ate 576 
Pro Thr Ala Gin Asp Val Leu Arg Ser Arg Met Pro Thr Thr Gly He 
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180 185 190 

aac gag tac tgc ttc tec gtg cag aaa acc aac ctg egg ate gtg gac 624 
Asn Glu Tyr Cys Phe Ser Val Gin Lys Thr Asn Leu Arg He Val Asp 

195 200 205 

gtc ggg ggc cag aag tea gag cgt aag aaa tgg ate cat tgt ttc gag 672 
Val Gly Gly Gin Lys Ser Glu Arg Lys Lys Trp He His Cys Phe Glu 

210 215 220 

aac gtg ate gee etc ate tac ctg gee tea ctg agt gaa tac gac cag 720 
Asn Val He Ala Leu He Tyr Leu Ala Ser Leu Ser Glu Tyr Asp Gin 
225 230 235 240 

tgc ctg gag gag aac aac cag gag aac cgc atg aag gag age etc gca 768 
Cys Leu Glu Glu Asn Asn Gin Glu Asn Arg Met Lys Glu Ser Leu Ala 

245 250 255 

ttg ttt ggg act ate ctg gaa eta ccc tgg ttc aaa age aca tec gtc 816 
Leu Phe Gly Thr He Leu Glu Leu Pro Trp Phe Lys Ser Thr Ser Val 

260 265 270 

ate etc ttt etc aac aaa acc gac ate ctg gag gag aaa ate ccc acc 864 
He Leu Phe Leu Asn Lys Thr Asp lie Leu Glu Glu Lys He Pro Thr 

275 280 285 

tec cac ctg get acc tat ttc ccc agt ttc cag ggc cct aag cag gat 912 
Ser His Leu Ala Thr Tyr Phe Pro Ser Phe Gin Gly Pro Lys Gin Asp 

290 295 300 

get gag gca gec aag agg ttc ate ctg gac atg tac acg agg atg tac 960 
Ala Glu Ala Ala Lys Arg Phe He Leu Asp Met Tyr Thr Arg Met Tyr 
305 310 315 320 

acc ggg tgc gtg gac ggc ccc gag ggc age aac cgc aac aag gag acc 1008 
Thr Gly Cys Val Asp Gly Pro Glu Gly Ser Asn Arg Asn Lys Glu Thr 

325 330 335 

aag gag ate tac tec cac ttc acc tgc gec acc gac acc agt aac ate 1056 
Lys Glu He Tyr Ser His Phe Thr Cys Ala Thr Asp Thr Ser Asn He 

340 345 350 

cag ttt gtc ttc gac gcg gtg aca gac gtc ate ata cag aac aat etc 1104 
Gin Phe Val Phe Asp Ala Val Thr Asp Val He He Gin Asn Asn Leu 

355 360 365 

aag tac att ggc ctt tgc 
Lys Tyr He Gly Leu Cys 
370 

<210> 16 
<211> 2529 
<212> DNA 
<213> Mus musculus 

<300> 
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<308>GENBANK AY032622 
<400> 16 

atg ctt ttc tgg gca get cac ctg ctg etc age ctg cag ctg gee gtt 48 
Met Leu Phe Trp Ala Ala His Leu Leu Leu Ser Leu Gin Leu Ala Val 

15 10 15 

get tac tgc tgg get ttc age tgc caa agg aca gaa tec tct cca ggt 96 
Ala Tyr Cys Trp Ala Phe Ser Cys Gin Arg Thr Glu Ser Ser Pro Gly 

20 25 30 

ttc age etc cct ggg gac ttc etc ctg gca ggc ctg ttc tec etc cat 144 
Phe Ser Leu Pro Gly Asp Phe Leu Leu Ala Gly Leu Phe Ser Leu His 

35 40 45 

get gac tgt ctg cag gtg aga cac aga cct ctg gtg aca agt tgt gac 192 
Ala Asp Cys Leu Gin Val Arg His Arg Pro Leu Val Thr Ser Cys Asp 

50 55 60 

agg tct gac age ttc aac ggc cat ggc tat cac etc ttc caa gee atg 240 
Arg Ser Asp Ser Phe Asn Gly His Gly Tyr His Leu Phe Gin Ala Met 
65 70 75 80 

egg ttc ace gtt gag gag ata aac aac tec aca get ctg ctt ccc aac 288 
Arg Phe Thr Val Glu Glu He Asn Asn Ser Thr Ala Leu Leu Pro Asn 

85 90 95 

ate ace ctg ggg tat gaa ctg tat gac gtg tgc tea gag tct tec aat 336 
He Thr Leu Gly Tyr Glu Leu Tyr Asp Val Cys Ser Glu Ser Ser Asn 

100 105 110 

gtc tat gee ace ctg agg gtg ccc gee cag caa ggg aca ggc cac eta 384 
Val Tyr Ala Thr Leu Arg Val Pro Ala Gin Gin Gly Thr Gly His Leu 

115 120 125 

gag atg cag aga gat ctt cgc aac cac tec tec aag gtg gtg gca etc 432 
Glu Met Gin Arg Asp Leu Arg Asn His Ser Ser Lys Val Val Ala Leu 

130 135 140 

att ggg cct gat aac act gac cac get gtc ace act get gee ctg ctg 480 
He Gly Pro Asp Asn Thr Asp His Ala Val Thr Thr Ala Ala Leu Leu 
145 150 155 160 

age cct ttt ctg atg ccc ctg gtc age tat gag gcg age age gtg ate 528 
Ser Pro Phe Leu Met Pro Leu Val Ser Tyr Glu Ala Ser Ser Val He 

165 170 175 

etc agt ggg aag cgc aag ttc ccg tec ttc ttg cgc ace ate ccc age 576 
Leu Ser Gly Lys Arg Lys Phe Pro Ser Phe Leu Arg Thr He Pro Ser 

180 185 190 

gat aag tac cag gtg gaa gtc ata gtg egg ctg ctg cag age ttc ggc 624 
Asp Lys Tyr Gin Val Glu Val He Val Arg Leu Leu Gin Ser Phe Gly 

195 200 205 

tgg gtc tgg ate teg etc gtt ggc age tat ggt gac tac ggg cag ctg 672 
Trp Val Trp He Ser Leu Val Gly Ser Tyr Gly Asp Tyr Gly Gin Leu 
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210 

ggc gta cag 

Gly Val Gin 

225 

gcc ttc aag 

Ala Phe Lys 

atg cag cgc 
Met Gin Arg 

gtg gtc ttc 

Val Val Phe 

275 

gtg ctg gcc 

Val Leu Ala 
290 

gcc ate tec 

Ala He Ser 
305 

acg gtg ctg 

Thr Val Leu 

gag ttt gaa 
Glu Phe Glu 

tgc cca gag 
Cys Pro Glu 
355 

cac get ttc 
His Ala Phe 
370 

age get gcc 
Ser Ala Ala 
385 

etc cac cag 
Leu His Gin 

gtc tac ccc 
Val Tyr Pro 

eta cat aag 
Leu His Lys 
435 

tat tat gac 



gcg ctg gag 
Ala Leu Glu 
230 

gac gtg gtg 
Asp Val Val 
245 

atg atg ctg 
Met Met Leu 
260 

tct aac egg 
Ser Asn Arg 

aac ctg act 
Asn Leu Thr 

acg tac ate 

Thr Tyr He 
310 

ggg gtg gcc 

Gly Val Ala 

325 

gag tec tat 

Glu Ser Tyr 
340 

ggg tec tgg 

Gly Ser Trp 

acg aca tgg 
Thr Thr Trp 

tac aat gtg 
Tyr Asn Val 
390 

etc ctg gga 
Leu Leu Gly 

405 
tgg cag ctt 
Trp Gin Leu 
420 

aag act gta 
Lys Thr Val 

ate ate gcc 



215 

gag ctg gcc 
Glu Leu Ala 

cct etc tec 
Pro Leu Ser 

cgt ctg get 
Arg Leu Ala 
265 

cac ctg get 
His Leu Ala 

280 
ggc aaa gtg 
Gly Lys Val 
295 

ace aat gtg 
Thr Asn Val 

ate cag cag 
He Gin Gin 

gtc cag gca 
Val Gin Ala 
345 

tgc ggc act 
Cys Gly Thr 

360 
aac atg ccc 
Asn Met Pro 
375 

tat gag get 
Tyr Glu Ala 

tgt ace tct 
Cys Thr Ser 



act cca 
Thr Pro 
235 
gcc cag 
Ala Gin 
250 

cga gcc 
Arg Ala 

gga gtg 
Gly Val 

tgg ate 
Trp He 

ccc ggg 
Pro Gly 
315 
aga caa 
Arg Gin 
330 

gtg atg 
Val Met 

aac cag 
Asn Gin 

gag ctt 
Glu Leu 

gtg tat 
Val Tyr 
395 
ggg acc 
Gly Thr 
410 

ctt cag cag ate tac 
Leu Gin Gin He Tyr 
425 

gca t tc gat gac aag 
Ala Phe Asp Asp Lys 
440 

tgg gac tgg aat gga 



220 

egg ggc 
Arg Gly 

gcg ggt 
Ala Gly 

agg acc 
Arg Thr 

ttc ttc 
Phe Phe 
285 
gcc tec 
Ala Ser 
300 

ate cag 
He Gin 

gtc cct 
Val Pro 

ggt get 
Gly Ala 

ctg tgc 
Leu Cys 
365 
gga gcc 
Gly Ala 
380 

get gtg 
Ala Val 

tgt gcc 
Cys Ala 

aag gtg 
Lys Val 

ggg gac 
Gly Asp 
445 
cct gaa 



ate tgc gtc 
He Cys Val 
240 

gac cca agg 
Asp Pro Arg 

255 
acc gtg gtc 
Thr Val Val 
270 

agg tct gtg 
Arg Ser Val 

gaa gac tgg 
Glu Asp Trp 

ggc att ggg 
Gly He Gly 
320 

ggc ctg aag 
Gly Leu Lys 

335 
ccc aga act 
Pro Arg Thr 
350 

agg gag tgt 
Arg Glu Cys 

ttc tec atg 
Phe Ser Met 

gcc cac ggc 
Ala His Gly 
400 

aga ggc cca 
Arg Gly Pro 

415 
aat ttc ctt 
Asn Phe Leu 
430 

cct eta ggt 
Pro Leu Gly 



720 



768 



816 



864 



912 



960 



1008 



1056 



1104 



1152 



1200 



1248 



1296 



1344 



tgg acc ttt 1392 
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Tyr Tyr Asp He He Ala Trp Asp Trp Asn Gly Pro Glu Trp Thr Phe 

450 455 460 

gag gtc att ggt tct gcc tea ctg tct cca gtt cat eta gac ata aat 1440 

Glu Val lie Gly Ser Ala Ser Leu Ser Pro Val His Leu Asp He Asn 

465 470 475 480 

aag aca aaa ate cag tgg cac ggg aag aac aat cag gtg cct gtg tea 1488 

Lys Thr Lys He Gin Trp His Gly Lys Asn Asn Gin Val Pro Val Ser 

485 490 495 

gtg tgt ace agg gac tgt etc gaa ggg cac cac agg ttg gtc atg ggt 1536 

Val Cys Thr Arg Asp Cys Leu Glu Gly His His Arg Leu Val Met Gly 

500 505 510 

tec cac cac tgc tgc ttc gag tgc atg ccc tgt gaa get ggg aca ttt 1584 

Ser His His Cys Cys Phe Glu Cys Met Pro Cys Glu Ala Gly Thr Phe 

515 520 525 

etc aac acg agt gag ctt cac acc tgc cag cct tgt gga aca gaa gaa 1632 

Leu Asn Thr Ser Glu Leu His Thr Cys Gin Pro Cys Gly Thr Glu Glu 

530 535 540 

tgg gcc cct gag ggg age tea gcc tgc ttc tea cgc acc gtg gag ttc 1680 

Trp Ala Pro Glu Gly Ser Ser Ala Cys Phe Ser Arg Thr Val Glu Phe 

545 550 555 560 

ttg ggg tgg cat gaa ccc ate tct ttg gtg eta tta gca get aac acg 1728 

Leu Gly Trp His Glu Pro He Ser Leu Val Leu Leu Ala Ala Asn Thr 

565 570 575 

eta ttg ctg ctg ctg ctg att ggg act get ggc ctg ttt gcc tgg cgt 1776 

Leu Leu Leu Leu Leu Leu He Gly Thr Ala Gly Leu Phe Ala Trp Arg 

580 585 590 

ctt cac acg cct gtt gtg agg tea get ggg ggt agg ctg tgc ttc etc 1824 

Leu His Thr Pro Val Val Arg Ser Ala Gly Gly Arg Leu Cys Phe Leu 

595 600 605 

atg ctg ggt tec ttg gta get ggg agt tgc age etc tac age ttc ttc 1872 

Met Leu Gly Ser Leu Val Ala Gly Ser Cys Ser Leu Tyr Ser Phe Phe 

610 615 620 

ggg aag ccc acg gtg ccc gcg tgc ttg ctg cgt cag ccc etc ttt tct 1920 

Gly Lys Pro Thr Val Pro Ala Cys Leu Leu Arg Gin Pro Leu Phe Ser 

625 630 635 640 

etc ggg ttt gcc att ttc etc tec tgt ctg aca ate cgc tec ttc caa 1968 

Leu Gly Phe Ala He Phe Leu Ser Cys Leu Thr He Arg Ser Phe Gin 

645 650 655 

ctg gtc ate ate ttc aag ttt tct acc aag gta ccc aca ttc tac cac 2016 

Leu Val He He Phe Lys Phe Ser Thr Lys Val Pro Thr Phe Tyr His 

660 665 670 

act tgg gcc caa aac cat ggt gcc gga ata ttc gtc att gtc age tec 2064 

Thr Trp Ala Gin Asn His Gly Ala Gly He Phe Val He Val Ser Ser 
675 680 685 
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acg gtc cat ttg ttc etc tgt etc acg tgg ctt gca atg tgg acc cca 2112 
Thr Val His Leu Phe Leu Cys Leu Thr Trp Leu Ala Met Trp Thr Pro 

690 695 700 

egg ccc acc agg gag tac cag cgc ttc ccc cat ctg gtg att ctt gag 2160 
Arg Pro Thr Arg Glu Tyr Gin Arg Phe Pro His Leu Val He Leu Glu 
705 710 715 720 

tgc aca gag gtc aac tct gtg ggc ttc ctg gtg get ttc gca cac aac 2208 
Cys Thr Glu Val Asn Ser Val Gly Phe Leu Val Ala Phe Ala His Asn 

725 730 735 

ate etc etc tec ate age acc ttt gtc tgc age tac ctg ggt aag gaa 2256 
He Leu Leu Ser He Ser Thr Phe Val Cys Ser Tyr Leu Gly Lys Glu 

740 745 750 

ctg ccg gag aac tat aac gaa gee aaa tgt gtc acc ttc age ctg etc 2304 
Leu Pro Glu Asn Tyr Asn Glu Ala Lys Cys Val Thr Phe Ser Leu Leu 

755 760 765 

etc cac ttc gta tec tgg ate get ttc ttc acc atg tec age att tac 2352 
Leu His Phe Val Ser Trp He Ala Phe Phe Thr Met Ser Ser He Tyr 

770 775 780 

cag ggc age tac eta ccc gcg gtc aat gtg ctg gca ggg ctg gee act 2400 
Gin Gly Ser Tyr Leu Pro Ala Val Asn Val Leu Ala Gly Leu Ala Thr 
785 790 795 800 

ctg agt ggc ggc ttc age ggc tat ttc etc cct aaa tgc tac gtg att 2448 
Leu Ser Gly Gly Phe Ser Gly Tyr Phe Leu Pro Lys Cys Tyr Val He 

805 810 815 

etc tgc cgt cca gaa etc aac aac aca gaa cac ttt cag gee tec ate 2496 
Leu Cys Arg Pro Glu Leu Asn Asn Thr Glu His Phe Gin Ala Ser He 

820 825 830 

cag gac tac acg agg cgc tgc ggc act acc tga 
Gin Asp Tyr Thr Arg Arg Cys Gly Thr Thr 
835 840 

<210> 17 
<211> 2532 
<212> DNA 
<213> Mus musculus 

<300> 

<308>GENBANK AY032623 
<400> 17 

atg gga ccc cag gcg agg aca etc cat 
Met Gly Pro Gin Ala Arg Thr Leu His 

1 5 
get ctg cct aag cca gtc atg ctg gta 



t tg ctg ttt etc ctg ctg cat 48 

Leu Leu Phe Leu Leu Leu His 

10 15 

ggg aac tec gac ttt cac ctg 96 
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Ala Leu 

get ggg 
Ala Gly 

aag agt 
Lys Ser 
50 

tac aac 
Tyr Asn 
65 

gec gtg 
Ala Val 

etc ggc 
Leu Gly 

cct ggg 
Pro Gly 

aaa gac 
Lys Asp 
130 
gac aac 
Asp Asn 
145 

etc gtg 
Leu Val 

aag egg 
Lys Arg 

cac ate 
His He 

ate gtg 
He Val 
210 
ctg ctg 
Leu Leu 
225 

cag gag 
Gin Glu 



Pro Lys 
20 

gac tac 
Asp Tyr 

35 
gtc tct 
Val Ser 

atg aag 
Met Lys 

gag gaa 
Glu Glu 

tac gag 

Tyr Glu 
100 

etc tac 

Leu Tyr 
115 

tac age 

Tyr Ser 

tct gag 
Ser Glu 

cca cag 
Pro Gin 

cgc ttc 
Arg Phe 
180 
gag gec 
Glu Ala 
195 

gtg ctg 
Val Leu 

age cag 
Ser Gin 

gtt ctg 
Val Leu 



Pro Val Met 

etc ctg ggt 
Leu Leu Gly 

cac etc age 
His Leu Ser 
55 

gtg ttg ggc 
Val Leu Gly 
70 

ate aac aac 
He Asn Asn 
85 

atg gtg gat 
Met Val Asp 

ttc ctg tea 
Phe Leu Ser 

cag tac agg 
Gin Tyr Arg 
135 

tct gee ate 
Ser Ala He 
150 

gtc aca tat 
Val Thr Tyr 
165 

cct gee atg 
Pro Ala Met 

atg gtg caa 
Met Val Gin 

gtg age gat 
Val Ser Asp 
215 

cgt ctg ace 
Arg Leu Thr 

230 
ccc gta cca 
Pro Val Pro 
245 



Leu Val 

25 

ggc etc 
Gly Leu 
40 

tac ctg 
Tyr Leu 

tac aac 
Tyr Asn 

tgt age 
Cys Ser 

gtc tgc 

Val Cys 
105 

cag ata 

Gin He 
120 

ccc caa 

Pro Gin 

ace gtg 
Thr Val 

age gec 
Ser Ala 

ctg cgc 
Leu Arg 
185 
ctg atg 
Leu Met 
200 

gac gat 
Asp Asp 

aac act 
Asn Thr 

gaa ccc 
Glu Pro 



Gly Asn Ser Asp 



ttt ace 
Phe Thr 

cag gtg 
Gin Val 

etc atg 
Leu Met 
75 

tct ttg 
Ser Leu 
90 

tac etc 
Tyr Leu 

gat gac 
Asp Asp 

gtg gtg 
Val Val 

tec aac 
Ser Asn 
155 
ate acc 
He Thr 
170 

act gtg 
Thr Val 

gtt cac 
Val His 

tat ggc 
Tyr Gly 

ggc gac 
Gly Asp 
235 
aac cag 
Asn Gin 
250 



etc cat 
Leu His 
45 

ccc aag 
Pro Lys 

60 
cag gee 
Gin Ala 

ctg ccc 
Leu Pro 

tec aac 
Ser Asn 

ttc ctg 
Phe Leu 
125 
get gtt 
Ala Val 
140 

att etc 
He Leu 

gac aag 
Asp Lys 

ccc age 
Pro Ser 

ttc cag 
Phe Gin 
205 
cga gag 
Arg Glu 
220 

ate tgc 
He Cys 



Phe His 
30 

gee aac 
Ala Asn 

tgc aat 
Cys Asn 

atg cga 
Met Arg 

ggc gtg 
Gly Val 
95 

aat ate 
Asn He 
110 

ccc ate 
Pro He 

att ggc 
He Gly 

tec tac 
Ser Tyr 

ctg caa 
Leu Gin 
175 
gec acc 
Ala Thr 
190 

tgg aac 
Trp Asn 

aac age 
Asn Ser 

att gee 
He Ala 



get gtg agg cct 
Ala Val Arg Pro 

255 



Leu 

gtg 144 
Val 

gag 192 
Glu 

ttc 240 
Phe 
80 
ctg 288 
Leu 

cag 336 
Gin 

etc 384 
Leu 

cca 432 
Pro 

ttc 480 

Phe 

160 

gac 528 
Asp 

cac 576 
His 

tgg 624 
Trp 

cac 672 
His 

ttc 720 

Phe 

240 

gag 768 
Glu 
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gag cag gac caa ctg gac aac ate ctg gac aag ctg egg egg act teg 816 
Glu Gin Asp Gin Leu Asp Asn He Leu Asp Lys Leu Arg Arg Thr Ser 

260 265 270 

gcg cgt gtg gtg gtg ata ttc teg ccg gag ctg age ctg cac aac ttc 864 
Ala Arg Val Val Val He Phe Ser Pro Glu Leu Ser Leu His Asn Phe 

275 280 285 

ttc cgt gag gtg ctg cgc tgg aac ttc acg ggc ttt gtg tgg att gee 912 
Phe Arg Glu Val Leu Arg Trp Asn Phe Thr Gly Phe Val Trp He Ala 

290 295 300 

tct gag tec tgg gec ate gac cct gtt eta cac aac etc aca gag ctg 960 
Ser Glu Ser Trp Ala He Asp Pro Val Leu His Asn Leu Thr Glu Leu 
305 310 315 320 

cgc cac acg ggc act ttc ctg ggt gtc ace ate cag agg gtg tec ate 1008 
Arg His Thr Gly Thr Phe Leu Gly Val Thr lie Gin Arg Val Ser lie 

325 330 335 

cct ggc ttc age cag ttc cga gtg cgc cat gac aag cca ggg tat cgc 1056 
Pro Gly Phe Ser Gin Phe Arg Val Arg His Asp Lys Pro Gly Tyr Arg 

340 345 350 

atg cct aac gag ace age ctg egg act ace tgt aac cag gac tgc gac 1104 
Met Pro Asn Glu Thr Ser Leu Arg Thr Thr Cys Asn Gin Asp Cys Asp 

355 360 365 

gee tgc atg aac ate act gag tec ttc aac aac gtt etc atg ctt teg 1152 
Ala Cys Met Asn He Thr Glu Ser Phe Asn Asn Val Leu Met Leu Ser 

370 375 380 

ggg gag cgt gtg gtc tac age gtg tac teg gee gtc tac gcg gtg gee 1200 
Gly Glu Arg Val Val Tyr Ser Val Tyr Ser Ala Val Tyr Ala Val Ala 
385 390 395 400 

cac ace etc cac aga etc etc cac tgc aat cag gtc cgc tgc acc aag 1248 
His Thr Leu His Arg Leu Leu His Cys Asn Gin Val Arg Cys Thr Lys 

405 410 415 

caa ate gtc tat cca tgg cag eta etc agg gag ate tgg cat gtc aac 1296 
Gin lie Val Tyr Pro Trp Gin Leu Leu Arg Glu He Trp His Val Asn 

420 425 430 

ttc acg etc ctg ggc aac cag etc ttc ttc gac gaa caa ggg gac atg 1344 
Phe Thr Leu Leu Gly Asn Gin Leu Phe Phe Asp Glu Gin Gly Asp Met 

435 440 445 

ccg atg etc ctg gac ate ate cag tgg cag tgg ggc ctg age cag aac 1392 
Pro Met Leu Leu Asp He He Gin Trp Gin Trp Gly Leu Ser Gin Asn 

450 455 460 

ccc ttc caa age ate gee tec tac tec ccc acc gag acg agg ctg acc 1440 
Pro Phe Gin Ser He Ala Ser Tyr Ser Pro Thr Glu Thr Arg Leu Thr 
465 470 475 480 

tac att age aat gtg tec tgg tac acc ccc aac aac acg gtc ccc ata 1488 
Tyr He Ser Asn Val Ser Trp Tyr Thr Pro Asn Asn Thr Val Pro He 
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485 490 495 

tec atg tgt tct aag agt tgc cag cct ggg caa atg aaa aaa ccc ata 1536 
Ser Met Cys Ser Lys Ser Cys Gin Pro Gly Gin Met Lys Lys Pro He 

500 505 510 

ggc etc cac cca tgc tgc ttc gag tgt gtg gac tgt ccg ccg gac acc 1584 
Gly Leu His Pro Cys Cys Phe Glu Cys Val Asp Cys Pro Pro Asp Thr 

515 520 525 

tac etc aac cga tea gta gat gag ttt aac tgt ctg tec tgc ccg ggt 1632 
Tyr Leu Asn Arg Ser Val Asp Glu Phe Asn Cys Leu Ser Cys Pro Gly 

530 535 540 

tec atg tgg tct tac aag aac aac ate get tgc ttc aag egg egg ctg 1680 
Ser Met Trp Ser Tyr Lys Asn Asn He Ala Cys Phe Lys Arg Arg Leu 
545 550 555 560 

gee ttc ctg gag tgg cac gaa gtg ccc act ate gtg gtg acc ate ctg 1728 
Ala Phe Leu Glu Trp His Glu Val Pro Thr He Val Val Thr He Leu 

565 570 575 

gee gee ctg ggc ttc ate agt acg ctg gee att ctg etc ate ttc tgg 1776 
Ala Ala Leu Gly Phe He Ser Thr Leu Ala He Leu Leu He Phe Trp 

580 585 590 

aga cat ttc cag acg ccc atg gtg cgc teg gcg ggc ggc ccc atg tgc 1824 
Arg His Phe Gin Thr Pro Met Val Arg Ser Ala Gly Gly Pro Met Cys 

595 600 605 

ttc ctg atg ctg gtg ccc ctg ctg ctg gcg ttc ggg atg gtc ccc gtg 1872 
Phe Leu Met Leu Val Pro Leu Leu Leu Ala Phe Gly Met Val Pro Val 

610 615 620 

tat gtg ggc ccc ccc acg gtc ttc tec tgt ttc tgc cgc cag get ttc 1920 
Tyr Val Gly Pro Pro Thr Val Phe Ser Cys Phe Cys Arg Gin Ala Phe 
625 630 635 640 

ttc acc gtt tgc ttc tec gtc tgc etc tec tgc ate acg gtg cgc tec 1968 
Phe Thr Val Cys Phe Ser Val Cys Leu Ser Cys He Thr Val Arg Ser 

645 650 655 

ttc cag att gtg tgc gtc ttc aag atg gee aga cgc ctg cca age gee 2016 
Phe Gin He Val Cys Val Phe Lys Met Ala Arg Arg Leu Pro Ser Ala 

660 665 670 

tac ggt ttc tgg atg cgt tac cac ggg ccc tac gtc ttc gtg gee ttc 2064 
Tyr Gly Phe Trp Met Arg Tyr His Gly Pro Tyr Val Phe Val Ala Phe 

675 680 685 

ate acg gee gtc aag gtg gee ctg gtg gcg ggc aac atg ctg gee acc 2112 
He Thr Ala Val Lys Val Ala Leu Val Ala Gly Asn Met Leu Ala Thr 

690 695 700 

acc ate aac ccc att ggc egg acc gac ccc gat gac ccc aat ate ata 2160 
Thr He Asn Pro He Gly Arg Thr Asp Pro Asp Asp Pro Asn He He 
705 710 715 720 

ate etc tec tgc cac cct aac tac cgc aac ggg eta etc ttc aac acc 2208 



25 



He Leu Ser Cys His Pro Asn Tyr Arg Asn Gly Leu Leu Phe Asn Thr 

725 730 735 

age atg gac ttg ctg ctg tec gtg ctg ggt ttc age ttc gcg tac gtg 2256 

Ser Met Asp Leu Leu Leu Ser Val Leu Gly Phe Ser Phe Ala Tyr Val 

740 745 750 

ggc aag gaa ctg ccc acc aac tac aac gaa gec aag ttc ate acc etc 2304 

Gly Lys Glu Leu Pro Thr Asn Tyr Asn Glu Ala Lys Phe He Thr Leu 

755 760 765 

age atg acc ttc tec ttc acc tec tec ate tec etc tgc acg ttc atg 2352 

Ser Met Thr Phe Ser Phe Thr Ser Ser He Ser Leu Cys Thr Phe Met 

770 775 780 

tct gtc cac gat ggc gtg ctg gtc acc ate atg gat etc ctg gtc act 2400 

Ser Val His Asp Gly Val Leu Val Thr He Met Asp Leu Leu Val Thr 

785 790 795 800 

gtg etc aac ttt ctg gec ate ggc ttg ggg tac ttt ggc ccc aaa tgt 2448 

Val Leu Asn Phe Leu Ala He Gly Leu Gly Tyr Phe Gly Pro Lys Cys 

805 810 815 

tac atg ate ctt ttc tac ccg gag cgc aac act tea get tat ttc aat 2496 

Tyr Met He Leu Phe Tyr Pro Glu Arg Asn Thr Ser Ala Tyr Phe Asn 

820 825 830 

age atg att cag ggc tac acg atg agg aag age tag 

Ser Met He Gin Gly Tyr Thr Met Arg Lys Ser 
835 840 



<210> 18 
<211> 2577 
<212> DNA 
<213> Mus musculus 

<400> 18 

atg cca get ttg get ate atg ggt etc 

Met Pro Ala Leu Ala He Met Gly Leu 

1 5 

ctt ggg atg ggg gee tct ttg tgt ctg 

Leu Gly Met Gly Ala Ser Leu Cys Leu 

20 25 

ggg gac tac at a ctg ggc ggg eta ttt 

Gly Asp Tyr He Leu Gly Gly Leu Phe 

35 40 

gec act etc aac cag aga aca caa ccc 

Ala Thr Leu Asn Gin Arg Thr Gin Pro 

50 55 

He tea ccc ctt ggt ttg ttc ctg gec 

Phe Ser Pro Leu Gly Leu Phe Leu Ala 



age ctg get get ttc ctg gag 48 

Ser Leu Ala Ala Phe Leu Glu 

10 15 

tea cag caa ttc aag gca caa 96 

Ser Gin Gin Phe Lys Ala Gin 
30 

ccc ctg ggc tea acc gag gag 144 

Pro Leu Gly Ser Thr Glu Glu 
45 

aac age ate ccg tgc aac agg 192 

Asn Ser He Pro Cys Asn Arg 
60 

atg get atg aag atg get gtg 240 

Met Ala Met Lys Met Ala Val 
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65 
gag gag 
Glu Glu 

tat gac 
Tyr Asp 

agt etc 
Ser Leu 

tgc aac 
Cys Asn 
130 
cac tea 
His Ser 
145 

etc atg 
Leu Met 

egg gaa 
Arg Glu 

cag ctg 
Gin Leu 

gtg gee 
Val Ala 
210 
ttt 



ate 



He Phe 

225 

ggc ctg 
Gly Leu 

ctg gat 
Leu Asp 

ctg ttt 
Leu Phe 

cat cat 
His His 
290 
aca tct 



ate aac aat 
He Asn Asn 
85 

eta ttt gac 
Leu Phe Asp 
100 

atg ttc ctg 
Met Phe Leu 
115 

tac aca cag 
Tyr Thr Gin 

tea gag ctt 
Ser Glu Leu 

cca cag gtc 
Pro Gin Val 
165 

acg ttt cca 
Thr Phe Pro 
180 

cag gca gtt 
Gin Ala Val 
195 

gec tta ggg 
Ala Leu Gly 

tct agt ctg 
Ser Ser Leu 

gtg cca caa 
Val Pro Gin 
245 

gta eta cgc 
Val Leu Arg 
260 

gec tct gee 
Ala Ser Ala 
275 

ggc etc 



70 

gga tct gec 
Gly Ser Ala 

aca tgc tec 
Thr Cys Ser 

gee aag gtg 
Ala Lys Val 
120 

tac caa ccc 
Tyr Gin Pro 

135 
gec etc 
Ala Leu 
150 

age tat 



att 
He 



agt 

Ser Tyr Ser 

tec ttc ttc 
Ser Phe Phe 



tea 



Gly Leu Ser 



gac ctg gtc 



gtg act ctg 
Val Thr Leu 
200 

agt gat gat 
Ser Asp Asp 
215 

gee aat gca 
Ala Asn Ala 
230 

cat gac act 
His Asp Thr 

caa gtg aac 
Gin Val Asn 

cgt get gtc 

Arg Ala Val 
280 

ccc aag gta 

Pro Lys Val 

295 

atg aca ctt 



t tg etc 
Leu Leu 
90 

gag cca 
Glu Pro 
105 

ggc agt 
Gly Ser 

cgt gtg 
Arg Val 

aca ggc 
Thr Gly 

gee age 
Ala Ser 
170 
cgc aca 
Arg Thr 
185 

ttg cag 
Leu Gin 

gac tat 
Asp Tyr 

cga ggt 
Arg Gly 

agt ggc 
Ser Gly 
250 
caa agt 
Gin Ser 
265 

tac tec 
Tyr Ser 

tgg gtg 
Trp Val 

ccc aat 



75 

cct ggg 
Pro Gly 

gtg gtc 
Val Val 

caa age 
Gin Ser 

ctg get 
Leu Ala 
140 
aag ttc 
Lys Phe 
155 

atg gat 
Met Asp 

gtg ccc 
Val Pro 

aac ttc 
Asn Phe 

ggc egg 
Gly Arg 
220 
ate tgc 
He Cys 
235 

caa cag 
Gin Gin 

aaa gta 
Lys Val 

ctt ttt 
Leu Phe 

gee agt 
Ala Ser 
300 
att gee 



ctg egg 
Leu Arg 

acc atg 
Thr Met 
110 
att get 
He Ala 
125 

gtc ate 
Val He 

ttc age 
Phe Ser 

egg eta 
Arg Leu 

agt gac 
Ser Asp 
190 
age tgg 
Ser Trp 
205 

gaa ggt 
Glu Gly 

ate gca 
He Ala 

ttg ggc 
Leu Gly 

caa gtg 
Gin Val 
270 
agt tac 
Ser Tyr 
285 
gag 



tct 



Glu Ser 



80 

ctg ggc 288 
Leu Gly 
95 

aaa tec 336 
Lys Ser 

gee tac 384 
Ala Tyr 

ggc ccc 432 
Gly Pro 

ttc ttc 480 
Phe Phe 
160 

agt gac 528 
Ser Asp 
175 

egg gtg 576 
Arg Val 

aac tgg 624 
Asn Trp 

ctg age 672 
Leu Ser 

cat gag 720 
His Glu 
240 
aag gtg 768 
Lys Val 
255 

gtg gtg 816 
Val Val 

age ate 864 
Ser He 

tgg ctg 912 
Trp Leu 



cgt gtg ggc act 960 
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Thr Ser 
305 

gtg ctt 
Val Leu 

tat gtg 
Tyr Val 

tea ctg 
Ser Leu 

tgt cca 
Cys Pro 
370 
ttg cag 
Leu Gin 
385 

tat gca 
Tyr Ala 

tgc aat 

Cys Asn 

etc ctg 
Leu Leu 

eta cag 
Leu Gin 
450 
atg tgg 
Met Trp 
465 

ttc aac 
Phe Asn 

aac cag 
Asn Gin 

gtt cgc 
Val Arg 

tgc aag 
Cys Lys 
530 



Asp Leu 

ggg ttt 
Gly Phe 

gag act 
Glu Thr 
340 
aat gcg 
Asn Ala 
355 

egg tgt 
Arg Cys 

aac eta 
Asn Leu 

get gtg 
Ala Val 

gtc tea 
Val Ser 
420 
gag aac 
Glu Asn 
435 

ttt gat 
Phe Asp 

gtg tgg 
Val Trp 

ggc ace 
Gly Thr 

gtg cca 
Val Pro 
500 
cga gta 
Arg Val 
515 

gcg ggc 
Ala Gly 



Val Met 
310 
ttg cag 
Leu Gin 

325 

cac ctt 
His Leu 

gag ttg 
Glu Leu 

gac gac 
Asp Asp 

tea get 

Ser Ala 
390 

tac agt 

Tyr Ser 
405 

cat tgc 

His Cys 

atg tac 
Met Tyr 

get gaa 
Ala Glu 

cag age 
Gin Ser 
470 
ctt cag 
Leu Gin 
485 

gtc tec 
Val Ser 

aag ggc 
Lys Gly 

age tac 
Ser Tyr 



Thr Leu Pro Asn 



egg ggt 
Arg Gly 

gee ctg 
Ala Leu 

gat ctg 
Asp Leu 
360 
ate atg 
He Met 
375 

ggg caa 
Gly Gin 

gtg get 
Val Ala 

cac gta 
His Val 

aat atg 
Asn Met 
440 
ggg aat 
Gly Asn 
455 

cct aca 
Pro Thr 

ctg cag 
Leu Gin 

cag tgt 
Gin Cys 

ttt cat 
Phe His 
520 
egg aag 
Arg Lys 
535 



gee eta 
Ala Leu 
330 
gee get 
Ala Ala 
345 

gag gaa 
Glu Glu 

ctg cag 
Leu Gin 

ttg cac 
Leu His 

caa gee 
Gin Ala 
410 
tea gaa 
Ser Glu 
425 

agt ttc 
Ser Phe 

gta gac 
Val Asp 

cct gta 
Pro Val 

cag tct 
Gin Ser 
490 
tec cgc 
Ser Arg 
505 

tec tgc 
Ser Cys 

cat cca 
His Pro 



He Ala Arg Val 
315 

ctg cct gaa 1 1 1 

Leu Pro Glu Phe 



gac cca 
Asp Pro 

cat gtg 
His Val 

aac eta 
Asn Leu 
380 
cac caa 
His Gin 
395 

ctt cac 
Leu His 

cat gtt 
His Val 

cat get 
His Ala 

atg gaa 
Met Glu 
460 
tta cat 
Leu His 
475 

aaa atg 
Lys Met 

cag tgc 
Gin Cys 

tgc tat 
Cys Tyr 

gat gac 
Asp Asp 
540 



gca ttc 
Ala Phe 
350 
atg ggg 
Met Gly 
365 

tea tct 
Ser Ser 

ata ttt 
He Phe 

aac acc 
Asn Thr 

eta ccc 
Leu Pro 
430 
cga gac 
Arg Asp 
445. 

tat gac 
Tyr Asp 

act gtg 
Thr Val 

tac tgg 
Tyr Trp 

aaa gat 
Lys Asp 
510 
gac tgc 
Asp Cys 
525 

ttc acc 
Phe Thr 



Gly Thr 
320 
tec cat 
Ser His 
335 

tgt gee 
Cys Ala 

caa cgc 
Gin Arg 

ggg ctg 
Gly Leu 

gca acc 
Ala Thr 
400 
eta cag 
Leu Gin 
415 

tgg cag 
Trp Gin 

ttg aca 
Leu Thr 

ctg aag 
Leu Lys 

ggc acc 
Gly Thr 
480 
cca ggc 
Pro Gly 
495 

ggc cag 
Gly Gin 

gtg gac 
Val Asp 

tgt act 
Cys Thr 



1008 



1056 



1104 



1152 



1200 



1248 



1296 



1344 



1392 



1440 



1488 



1536 



1584 



1632 
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cca tgt aac cag gac cag tgg tec cca gag aaa age aca gee tgc tta 1680 
Pro Cys Asn Gin Asp Gin Trp Ser Pro Glu Lys Ser Thr Ala Cys Leu 
545 550 555 560 

cct cgc agg ccc aag ttt ctg get tgg ggg gag cca gtt gtg ctg tea 1728 
Pro Arg Arg Pro Lys Phe Leu Ala Trp Gly Glu Pro Val Val Leu Ser 

565 570 575 

etc etc ctg ctg ctt tgc ctg gtg ctg ggt eta gca ctg get get ctg 1776 
Leu Leu Leu Leu Leu Cys Leu Val Leu Gly Leu Ala Leu Ala Ala Leu 

580 585 590 

ggg etc tct gtc cac cac tgg gac age cct ctt gtc cag gee tea ggt 1824 
Gly Leu Ser Val His His Trp Asp Ser Pro Leu Val Gin Ala Ser Gly 

595 600 605 

ggc tea cag ttc tgc ttt ggc ctg ate tgc eta ggc etc ttc tgc etc 1872 
Gly Ser Gin Phe Cys Phe Gly Leu He Cys Leu Gly Leu Phe Cys Leu 

610 615 620 

agt gtc ctt ctg ttc cca ggg egg cca age tct gee age tgc ctt gca 1920 
Ser Val Leu Leu Phe Pro Gly Arg Pro Ser Ser Ala Ser Cys Leu Ala 
625 630 635 640 

caa caa cca atg get cac etc cct etc aca ggc tgc ctg age aca etc 1968 
Gin Gin Pro Met Ala His Leu Pro Leu Thr Gly Cys Leu Ser Thr Leu 

645 650 655 

ttc ctg caa gca get gag acc ttt gtg gag tct gag ctg cca ctg age 2016 
Phe Leu Gin Ala Ala Glu Thr Phe Val Glu Ser Glu Leu Pro Leu Ser 

660 665 670 

tgg gca aac tgg eta tgc age tac ctt egg gga etc tgg gee tgg eta 2064 
Trp Ala Asn Trp Leu Cys Ser Tyr Leu Arg Gly Leu Trp Ala Trp Leu 

675 680 685 

gtg gta ctg ttg gec act ttt gtg gag gca gca eta tgt gee tgg tat 2112 
Val Val Leu Leu Ala Thr Phe Val Glu Ala Ala Leu Cys Ala Trp Tyr 

690 695 700 

ttg aac get ttc cca cca gag gtg gtg aca gac tgg tea gtg ctg ccc 2160 
Leu Asn Ala Phe Pro Pro Glu Val Val Thr Asp Trp Ser Val Leu Pro 
705 710 715 720 

aca gag gta ctg gag cac tgc cac gtg cgt tec tgg gtc age ctg ggc 2208 
Thr Glu Val Leu Glu His Cys His Val Arg Ser Trp Val Ser Leu Gly 

725 730 735 

ttg gtg cac ate acc aat gca atg tta get ttc etc tgc ttt ctg ggc 2256 
Leu Val His He Thr Asn Ala Met Leu Ala Phe Leu Cys Phe Leu Gly 

740 745 750 

act ttc ctg gta cag age cag cct ggc cgc tac aac cgt gee cgt ggt 2304 
Thr Phe Leu Val Gin Ser Gin Pro Gly Arg Tyr Asn Arg Ala Arg Gly 

755 760 765 

etc acc ttc gee atg eta get tat ttc ate acc tgg gtc tct ttt gtg 2352 
Leu Thr Phe Ala Met Leu Ala Tyr Phe He Thr Trp Val Ser Phe Val 



29 



770 775 780 

ccc etc ctg gec aat gtg cag gtg gec tac cag cca get gtg cag atg 2400 
Pro Leu Leu Ala Asn Val Gin Val Ala Tyr Gin Pro Ala Val Gin Met 
785 790 795 800 

ggt get ate eta gtc tgt gee ctg ggc ate ctg gtc ace ttc cac ctg 2448 
Gly Ala He Leu Val Cys Ala Leu Gly He Leu Val Thr Phe His Leu 

805 810 815 

ccc aag tgc tat gtg ctt ctt tgg ctg cca aag etc aac ace cag gag 2496 
Pro Lys Cys Tyr Val Leu Leu Trp Leu Pro Lys Leu Asn Thr Gin Glu 

820 825 830 

ttc ttc ctg gga agg aat gec aag aaa gca gca gat gag aac agt ggc 2544 
Phe Phe Leu Gly Arg Asn Ala Lys Lys Ala Ala Asp Glu Asn Ser Gly 

835 840 845 

ggt ggt gag gca get cag gga cac aat gaa tga 
Gly Gly Glu Ala Ala Gin Gly His Asn Glu 

850 855 

<210> 19 
<211> 29 
<212> DNA 

<213> Artificial Sequence 
<400> 19 

ggaattcatg cttttctggg cagctcacc 

<210> 20 
<211> 38 
<212> DNA 

<213> Artificial Sequence 
<400> 20 

gcattacgat gcggccgctc aggtagtgee gcagcgcc 

<210> 21 
<211> 27 
<212> DNA 

<213> Art i f icial Sequence 
<400> 21 

ggaattcatg ggaccccagg cgaggac 

<210> 22 
<2 1 1 > 40 
<212> DNA 
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<213> Artificial Sequence 



<400> 22 

gcattacgat gcggccgcct agctcttcct catcgtgtag 

<210> 23 
<211> 29 
<212> DNA 

<213> Artificial Sequence 
<400> 23 

ggaattcatg ccagcittgg ctatcatgg 

<210> 24 
<211> 41 
<212> DNA 

<213> Artificial Sequence 
<400> 24 

gcattacgat gcggccgctc attcattgtg ttcctgagct i 
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